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More than twenty years have passed since the manuscript of the first German 
edition was completed. In the meantime, the findings of numerous other 
researchers as well as the continuation of my own work have broadened, 
supplemented, and corrected previous knowledge to such an extent that 
revision became unavoidable. As a result, the book has swelled to more than 
twice its original size. Although now as then the behavior of the domestic 
cat is still its main theme, comparisons with other species have a more exten- 
sive place in it and make it easier than before to trace the probable evolution 
of individual behavioral systems. 

I should like to thank the Max Planck Society for establishing research 
facilities for me built to my own plans in 1960 for a study group of the Max 
Planck Institute for Behavioral Physiology on reserve land of the Zoological 
Gardens in Wuppertal. Here I have been able to keep and investigate many 
more species of felids and viverrids in considerably improved conditions. 

Dr. T. H. Reed and Dr. J. F. Eisenberg made it possible for me to carry 
out comparative investigations of the valuable collection of viverrids at the 
National Zoological Park, Washington, D.C., and supported this work in the 
most generous manner. The Smithsonian Institution, Washington, DG. 
the Max Planck Society, and the World Wildlife Fund helped to finance visits 
to the nature reserves of Africa, India, Bangladesh, Malaysia, Thailand, and 
Sri Lanka, from which I gained an impression of the behavior of the big cats 
and also of some smaller carnivores in the wild. 

On five occasions between 1962 and 1977 I was able to make detailed 
observations of the leopard-lion hybrids at the Hanshin Park Zoo in Japan 
at various stages of their development, and on the second of these visits 
(1969) for the first time to see the cat species Prionailurus (Mayailurus) 
iriomotensis Imaizumi (1967). Four times I visited the island of Iriomote, 
inaugurated and advised on the field work done there by Imaizumi and his 
students, and gained some impressions of the cat’s ecology. For their generous 
support I should like to thank Dr. H. Doi, T. Inoue, S. Tanaka, and K. Akaki 
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(deceased), all of the Hanshin Park Zoo, Koshien; Prof. Y. Imaizumi, 
National Science Museum, Tokyo; and the National Geographic Society, 
Washington, D. C. 

In addition to the persons and institutions mentioned above and in the 
Preface to the first German edition (see p. xi), I must express my special 
thanks to the following for support of the most varied kind: 

The Bayer Pharma-Research Center, Wuppertal; the Behring Works, 
Marburg/Lahn; the Deutsche Forschungsgemeinschaft; the Council and Ad- 
ministration of Wuppertal; Dr. K. Benirschke and Dr. D. Wurster, Hanover, 
New Hampshire; Dr. L. Curtis, Fort Worth Zoo; Chief Conservators of 
Forests M. K. Dalvi and R. D. Joshi, Gujarat State; Prof. J. Flynn, Yale 
University, New Haven; Dr. C. Gray, National Zoological Park, Washington, 
D.C.; Prof. A. Gropp, Pathology Institute, University of Bonn; Prof. C. A.W. 
Guggisberg, Nairobi; Dr. H. Heck, Jr., and Mr. R. Lindemann, Catskill 
Game Farm, N.Y.; Dr. H. Hendrichs, Bad Münstereifel; Dr. P. Joslin, Van- 
couver; Mr. M. Lockhart, Wilpattu National Park, Sri Lanka; Dr. N. Mucken- 
hirn, National Zoological Park, Washington, D.C.; Prof. W. Roberts, Univer- 
sity of Minnesota; Mr. W. Scheffel, Maintal; Dr. U. Thiede, Kobe; Mr. J. Visser, 
Camps Bay, S.A.; Superintendent P. B. Vyas, Gir Sanctuary, Gurajat; and Miss 
J. Wait, Yale University, New Haven, Conn. 

I should, however, like to thank in particular Dr. R. F. Ewer (deceased) and 
Dr. G. Schaller, because they have contributed more than anyone else to 
destroying my favorite illusions (a fact which I hope is adequately documented 
in this edition); and my assistant, B. A. Tonkin, who—as I am only too aware— 
is the real author of all other improvements to this book. 


Paul Leyhausen 
Wuppertal, June 1979 
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As the findings of ethological research gradually become known, and as 
psychologists, teachers, sociologists, and philosophers begin to occupy them- 
selves with the findings and the terminology involved, it becomes more and 
more painfully clear how little we know about the behavior of the higher 
mammals to date. It also becomes obvious that in the comparison of human and 
animal behavior, most of the ground has yet to be covered because we have 
insufficient data about the group of animals most closely related to us. To help 
bridge that regrettable gap is the basic aim of this work, the product of more 
than twenty years of close daily association with cats and more than five years of 
intensive observation and experimentation. Nevertheless, the book cannot 
claim to present an even moderately comprehensive ethogram of the domestic 
cat, let alone of the Felidae; it offers merely a preliminary review of some 
patterns of activity and some small beginnings of analysis. There will be many 
things to add; some, too, to correct, completeness can hardly be hoped for in any 
case. 

I should like to express my sincere thanks to all who facilitated my work 
by help of various kinds: to the Ministry of Education of North Rhine- 
Westphalia and the Deutsche Forschungsgemeinschaft; to Dr. von Jordans, 
Director of the Zoologisches Forschungsinstitut und Museum A. Koenig 
in Bonn, and to Dr. Henke, Director of the Zoological Institute of Gottingen 
University, who most generously gave my animals and me house-room in 
their institutes; to the Director, Dr. B. Grzimek, and Dr. R. Faust (Frankfurt 
Zoo), Dr. R. Müller (Director of Wuppertal Zoo), Dr. K. Heinroth (Director 
of Berlin Zoo), Dr. H. Heck (Director of Munich-Hellabrunn Zoo), Dr. 
A. Seitz (Director of Nuremberg Zoo), Dr. M. Schlott (Director of Wuppertal 
and Breslau Zoos), Dr. E. Thienemann (Director of Duisburg and Königsberg 
Zoos), and Dr. W. Windecker (Director of Cologne Zoo), as well as to 
their numerous employees, all of whom gave me willing assistance and 
tolerated me patiently while I carried out observations and experiments, 
filmed and photographed at their establishments; to Dr. G. Wolf, Director 
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of the Institut für den Wissenschaftlichen Film, Göttingen, for his kind per- 
mission to make use of the equipment and unpublished material belonging 
to the institute; to Messrs. H. Stockmann and R. Röttgen, who cared for 
my research animals; to all who gave me help and advice, sent me reprints 
or supported me in some other way—a list of names too lengthy for mention 
here; to the editor, Dr. O. Koehler (deceased), Freiburg, and to the publishers, 
Paul Parey, for their cooperation with printing and publication. But my special 
thanks are due to Dr. H. Wolf, Curator of Mammals at the Zoologisches 
Forschungsinstitut und Museum A. Koenig in Bonn, without whose initiative 
and untiring, unselfish efforts the whole project would never have been 
started and could never have been carried through. 


Paul Leyhausen 
Göttingen, February 1955 
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Aims 


“Although the number of publications on the behavior of mammals has 
increased in recent years, comparative ethology still lags a long way behind 
in this field. The difficulties involved in keeping and breeding mammals 
and observing them in the field, as well as the fairly extensive variability 
of their behavior, have so far prevented the production of anything as 
detailed as the analytical studies carried out by Seitz (1940, 1943, 1949) on 
cichlids, Tinbergen and his colleagues (1947, van Iersel 1953) on the 
stickleback, Lorenz (1941) on surface-feeding ducks or Baerends (1941) and 
Adriaanse (1947) on Ammophila, Faber (1929, 1932, 1936) and Jacobs (1950, 
1953) on Orthoptera. Papers on the ethology of mammals so far consist almost 
exclusively of descriptive writing. Even the observations and research set out in 
the following text do not really go far beyond this.” 

With these words I began the first German edition of this book. In the 
intervening years, however, so many papers have been published about the 
behavior of mammals, particularly the primates, both in captivity and in 
the wild, that it is impossible to mention them all here. Where they have 
an immediate bearing on the present study, they are quoted at the appro- 
priate place in the text. And yet the fact remains that these papers are still 
largely descriptive, and as a result their contribution to general behavioral 
theory is still quite negligible in comparison to that made by investigations 
into other animal groups. Consequently, the aims of this study have remained 
unchanged: 

1. By means of observation, comparison, and cautious experimentation 
to trace the evolution of complex behavioral systems in a highly developed 
mammal; to shed further light on the. interaction of the different causal 
factors involved in the ontogeny of these systems and on their various con- 
tributions to the result; and to make a detailed analysis of the causal rela- 
tionships involved in the current performance of behavior. 
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2. To enable investigators using the cat to work on other problems with 
different methods—in neurophysiological or pharmacological laboratories, 
for example—to understand the nature and expressive range of their experi- 
mental animal better. My hope is that this may enable them to evaluate their 
results more accurately and with richer detail, and so perhaps reduce the 
number of experiments necessary. 

3. To eliminate what is specifically typical of the cat from what emerges 
and to highlight what is typically mammalian in general, so that it may help 
to explain our own, so confusing human behavior. The reason why studies 
of carnivores are valuable alongside studies of primates in this respect has 
been convincingly described by Schaller and Lowther (1969) on the basis 
of their comparative studies of solitary and social carnivores in the wild: 
When hunting, and particularly big game hunting, began to contribute more 
and more to the livelihood of prehominids and primitive man, this change 
in the ecological situation led them to develop behavioral convergencies 
with carnivores which have and had no parallels in the behavior of the primates 
most closely related to man. Consequently, studies of primate behavior alone 
will not furnish us with an explanation for this side of human behavior. The 
second decisive change in the ecological situation of man was the transition to 
agriculture and settlement, and this too was not without influence on the 
development of his behavior. And precisely here, much to my own surprise, the 
study of cats has made new contributions to an understanding of this aspect of 
human behavior (Leyhausen 19654, 1971)! 


Material and Methods 


From the winter of 1949 until the beginning of 1955, I kept a total of 30 
domestic cats for observation and research. These were designated by a number 
preceded by the letter M (male) or W (female). In addition, for comparison, 
I kept a Brazilian ocelot cat (Leopardus tigrinus Schreb.), of which an account 
has already been written elsewhere (Leyhausen 1953), and a serval (Lep- 
tailurus serval Schreb.). From November 1949 until June 1952, the Museum 
A. Koenig in Bonn also allowed me to use a study, a small animal house 
comprising five enclosures, an experimental room, and six outdoor cages. From 
June 1952 until 1960, I was given the use of two or three rooms and an outdoor 
cage at the Zoological Institute of Göttingen University. Observations made on 
free-ranging domestic cats and in numerous zoological gardens supplemented 
the above work. Since the foundation of the Wuppertal Study Group of the Max 
Planck Institute for Behavioral Physiology, it has been possible to include in the 
investigations many more wild species of cat kept in greatly improved 
conditions (Leyhausen 1962). 

A description of the behavior observed is dictated onto tape; much of it is 
also filmed or photographed. Sound recordings are made of vocalizations, and 
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through the years a large archive of recordings has been built up from the 
various cat species kept at the institute in Wuppertal as well as from animals in 
many zoos or in private collections. A comparative analysis of the vocalizations 
of puma, snow leopard, clouded leopard, tiger, jaguar, leopard, lion, and of 
tiger/lion, leopard/lion and leopard/ jaguar hybrids has been published (Peters 
1978); and similar studies of other species have been completed (Peters and 
Tonkin) or are in preparation (Peters, on purring). For lack of space, however, 
these will not be reviewed in detail here. 

Regarding the method of recording observations, the following should 
be noted: With the exception of experiments deliberately designed to solve 
clearly defined problems, it is the duty of the observer to describe, without 
abbreviation, categorization, comparison, and the like, only what he actually 
sees happening and as if he were seeing the process for the first time. 
Problems, solutions, and all else result exclusively from a subsequent evalu- 
ation of the records. This is the only more or less certain way of preventing 
some particular problem and previously acquired knowledge from exerting 
too much influence on what is registered and how. Observations and, above 
all, experiments which have quantitative analysis as their aim can, indeed 
must, in most cases be arranged from the start so as to take into account 
the nature of the quantitative methods to be used, particularly if they are 
statistical. However, the qualitative analysis which must without fail precede 
the quantitative can be really successful only if carried out in the manner 
described above. 


Part One 


Behavior Toward Prey 
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As I see it, the question what is the normal behavior of an animal species 
in a particular situation that is “natural” to it may be posed in three ways 
(Leyhausen 1965a): 

1. Which behavior patterns occur at all in the situation? All of these must 
be regarded as normal, provided that the situation concerned occurs often 
enough in the environment of the species to exert selection pressure on the 
development of the adaption and adaptability (Gause 1942) of the species 
(“behavioral range”). 

2. What can I expect with (what degree of) probability? Knowledge of the 
behavior which, in statistical terms, is the most frequent or average provides a 
“norm” against which to judge the behavior of populations. This norm makes 
it possible to predict with calculated probability the behavior of an individual 
in a situation in which the variables are only partially known or controllable; 
and this is both important and adequate for many practical purposes. One 
must, however, always take into consideration that there may be a different 
distribution of statistical probabilities for different populations. This is, natu- 
rally, also true of the particular “ecological situation” of an animal kept in 
captivity. The “statistical norm” is, therefore, strictly valid only for the 
circumstances in which it was established (“behavioral probability’). 

3. How does the animal behave when everything goes smoothly? In most 
cases this question needs to be formulated in the conditional tense: How 
would this process have run off if . . . the cat had not slipped on the gravel, 
the rat had not thrown itself on its back in time, the cat had not been too 
timid, etc.? This “ideal norm” of the undistorted process “as it was really 
intended” is of great significance to the qualitative analysis of behavior and 
thus to an understanding of the quality and structure of its internal causation. 
This norm is, actually, not in the least “ideal” in the sense that it represents 
merely an abstraction or a speculative figment of the imagination, even if (in 
some cases) it rarely occurs in its pure form but may be perceived or inferred 
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only by extrapolation or as a gestalt (Leyhausen 1961; Lorenz 1959, 1963). 
Quite to the contrary, it is a highly real invariant in the animal which is 
present in all variants of a behavior that may occur. It is an absolute necessity 
to establish such a norm before quantitative and statistical methods are 
employed. Only when this has been done can one go on to establish what the 
factors are which evoke the variants and their frequency distribution. Thus for 
an investigator who wants to discover the causal interrelationships within a 
system of behavior, the one form of runoff which did not occur in more than a 
few of the instances observed is often more important than all the rest (“type 
behavior’). 

Hence, anyone wishing to discuss “normal behavior” should at the very 
outset state quite precisely to which of the three norms he is referring. 

In all this it should not be forgotten that even the smallest aspect of a 
living creature has at least a twofold history: the history of the species to 
which it belongs (phylogenesis), and the developmental history of that par- 
ticular individual (ontogenesis). The former determines what can develop at 
all out of a fertilized egg cell—a crocodile never emerges from a hen’s egg, for 
example; the latter determines in detail what the egg cell really develops 
into—or at least largely determines this, always allowing for variation due to 
the genetic peculiarities of the individual. However, a creature has not only 
structures but also functions and, especially with functions which are not 
constantly active at a uniform rate or in regular rhythm, the process con- 
cerned must be newly produced every time. In other words, every time, in 
addition to the two histories mentioned above, it has its own particular, 
current causal history. For behavior patterns, I have borrowed from the 
terminology of Gestalt psychology and call this actogenesis. These three 
histories are involved in even the smallest element of behavior, and an 
analysis which neglects to investigate them all cannot but be imperfect. 

Disputes about what is discussed in the behavioral sciences under the 
heading of “innate” and “acquired” are still going on even today. As I use both 
terms frequently in the following text, I should like to clear up one or two 
points on the subject: The two concepts are nothing more than rather 
homespun, easy expressions for what are known in classical genetics as 
peristostable and peristolabile' characters respectively, and no European etho- 
logist has ever understood them to mean anything else. The idea—still being 
imputed to us by Kuo (1967), for example—that we could regard an “innate” 
behavior pattern as something not emerging epigenetically, i.e. from the 
interaction between genome and environment during the development of the 
individual, is absurd. Hence, we also do not believe that aggression or any 


!From the Greek periston, environment. Peristostable describes a trait or character which is 
not, or not significantly, modified by environmental conditions during the development of the 
individual, i.e., the trait is “stable” if it develops at all. In contrast, “labile” means instable: a 
peristolabile trait is qualitatively and/or quantitatively modified by one or more environmental 
factors, but not necessarily adaptively. 
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other kind of behavior is "in the genes”: The windows of a new house are not 
in the blueprints either, but the blueprints still determine how many win- 
dows the house will have, of what shape, and where. If there were no 
peristostable characteristics, Gregor Mendel would never have been stimu- 
lated to his first considerations and experiments, and there would be no 
science of genetics today. If there were no peristostable characteristics, they 
could not be used to elucidate relationships between different species, as has 
been and still is being done with great success. The fact that peristostable 
behavior patterns are not a hindrance to the development and functioning of 
peristolabile, adaptive behavior patterns but, on the contrary, an essential 
prerequisite to this is a subject which has not been mentioned for the last time 
in this book. 

Now follows first a description of the “type behavior” of the cat during 
prey-catching. 


Approach to Prey 
M 


The cat stalks its prey in a way similar to the fox as described by Seitz (1950). 
As soon as it sights a prey animal some distance away, it crouches and in this 
posture runs very fast toward it ("stalking run”: Leyhausen 1955; Fig. 2-1). 
When within 2 to 5 m, depending on the cover afforded by the area, it stops 
and takes up the watching posture (Fig. 2-2): The whole of its body lies flat 
against the ground; the forelegs are drawn back to form a sharp angle, with 
the elbows projecting above the shoulder blades and the paws directly below 
the shoulder joint, supporting the body. The body itself is slightly hunched, 
the sole of each hind paw lies flat on the ground, and the tail is either 
stretched straight out behind or it lies curved around the body, its tip twitching 
gently. The head is stretched forward, the whiskers spread wide, the ears erect 
and turned toward the front. In this position the animal can watch its prey for 
* minutes on end, during which time its head follows the prey’s slightest 
movement. If the distance is still too great, this position is followed by a second 
“stalking run,” or a very slow and cautious stalking (Fig. 2-3) brings the cat to 
the nearest suitable cover from which to attack. Here it takes up its watching 
posture again and, after a pause which may be short or long, prepares for the 
spring (Fig. 2-4): The hind legs move gradually farther back, the heels are 
lifted off the ground and away from the body, the hind paws begin to move up 
and down in rhythmic alternation and with increasing intensity until finally the 
whole of the hindquarters rocks from side to side in this rhythm. Usually this 
final level of intensity, described by Klein (1930-31, 1931-32) as “wobbling,” 
can only be seen in the playful exaggeration of a kitten pretending to catch prey. 
Adult cats with real prey make at best only the merest suggestion of a “wobble.” 
The tail is stretched out behind the body and the tip of it twitches with 
increasing violence. After all these preparations the cat finally springs on its 
victim, but not from above in one single, powerful leap, as has been described in 
the work of Brehm and elsewhere; rather it darts forward flattened against the 
ground, either running or with several bounds (Fig. 2-5). Still flattened in 
exactly the same way, with its last bound it reaches its prey at ground level (Fig. 
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FIG. 2-1. "Stalking run”: (a) W10 follows mouse; (b) ocelot cat follows dead 
sparrow on string. 


FIG. 2-2. Watching posture: M3 with “circling mouse.” 


2-6), except when catching mice and insects in long grass, which prevents the 
approach just described. Here cats often make the same high, curved jump as a 
fox does when catching a mouse (Seitz 1950, Siewert 1936; Fig. 2-7), though 
the fox, of course, uses the same approach even when the grass is short. The 
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FIG. 2-3. Stalking: M3. 


final spring of the cat onto the prey is kept so short that the hind feet can propel 
the forequarters, with paws outstretched, onto the prey without the hind- 
quarters leaving the ground themselves. This ensures postural steadiness when 
the prey has been reached: The hind feet are still planted firmly on the ground, 
thus acting as a brake on the spring and, standing far apart, they not only 


FIG. 2-4. Preparation for spring from watching posture: M3 with Norway rat. 


provide the cat with the firm balance necessary for any subsequent fighting, but 
also allow for the possibility of immediate retreat and escape. In addition, the 
cat can thus, even in the course of the attacking spring, follow any unexpected 
evasive movements made by its prey and vary the length of its spring. This is of 
particular significance in catching birds when they flutter and attempt to fly 
away. At such a time, the hind feet of the cat may often be lifted right off the 
ground (Fig. 2-8). How far this can affect the cat’s chances of success was 
demonstrated to me by M3: He made a powerful spring upward and caught a 
sparrow which was flying away from him, but then turned a complete 
somersault since he was holding fast with both front paws and could not control 
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FIG. 2-6. Seizing prey: (above) Ocelot cat grasps white rat; (below) M9 grasps 
mouse. 


his landing. As a result, he let go of his prey and all his trouble would certainly 
have been in vain if the sparrow had not been too dazed from the encounter to 
fly away fast enough. In Fig. 2-9 a the ocelot cat can be seen running after a 
mouse, and the nearer she gets to it the “flatter” she becomes; frame m is 
immediately before the spring; in frames » and o she grasps the mouse by the 
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FIG. 2-7. High curved spring of fox at mouse. Frame speed 1/24 sec. Drawn 
from film by H. Siewert, Film C352, Scientific Film Institute, Göttingen. 


FIG. 2-8. (a) M12 jumps at sparrow fluttering 
away. (b) Protracted contact of hind paws with 
ground enables ocelot cat in midjump to follow 
swing of dead sparrow dangling on string. 
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body with her forepaws and bites it. Fig. 2-10 a and b shows a female serval in 
the course of a “stalking run.” In frame c she is bringing her hind legs into 
position for the final thrust forward; in d they have reached the ground and 
stand firm while in e-i the forepaws seize and bring down the prey, a small 
chicken. The hind legs move forward k-o only when the front paws have 
established a firm grip and the teeth have already taken hold. The details of this 


FIG. 2-9. Ocelot cat attacks “velvet mouse.” For details see text. Frame speed 
1/16 sec. 
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sequence of movements become particularly clear if the attack misses its mark. 
A lioness, playing at catching prey, chases a lion (Fig. 2-11): Ina she begins the 
attack; in b and c the sagging of the metatarsus can be observed as, in 
preparation for her rush at the target, she once more places her weight firmly 
on her hindquarters; then she hurls her body forward. By f, or g at the latest, she 
should have reached her “prey” with her advancing right paw, but he moves 


FIG. 2-10. Serval-Ẹ attacks chick. For details see text. Frame speed 1/32 sec. 
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away c-n in a semicircle and she misses him, in spite of increasing the length of 
her spring g-i; her attack falls short. Not until A—already dropping back—does 
she just brush the lion’s shoulder with her left paw. Now her hind legs have 
moved rapidly forward k-m and they alone take the weight of her body, with 
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FIG. 2-11. Two lions play at prey-catching. Frame speed 1/36 sec. Second lion 
is drawn only where necessary. 
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the result that in braking sharply she slides 7-5 a little way along the ground (cf. 
the description by Eibl-Eibesfeldt [19504] of "display-braking” by the badger). 
Not until frame ¢ does the lioness revert to her normal gallop. This normal 
gallop (Fig. 2-12) or a jump over an obstacle (Fig. 2-13) looks quite different: In 
both these cases, the weight is not shifted onto the heels before jumping and on 
landing it is taken first by the forepaws. 

In just the same way as described above, the cheetah transfers the weight of 
its body to the rear on overtaking its prey, even when it has been moving at 
more than 100 km/h (Eaton 19724). 

Even when the cat attacks its prey from an elevated position—a tree, a 
boulder, etc.—it never springs directly from above onto the prey animal, whose 
soft and yielding body with its unpredictable movements would in any case 
make a rather poor landing place. Instead it always lands on the ground short of 


FIG. 2-12. Normal galloping jump of lioness. Frame speed 1/36 sec. 
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the prey and attacks it from there. This, too, can almost invariably be observed 
in kittens playing at catching prey. A female puma at Hagenbeck’s Zoo behaved 
in just the same way when, from the roof of their house, she playfully attacked 
the male as imaginary prey. Hemmer (1968) describes how young clouded 
leopards frequently land directly on their partner—mother or sibling—when 
playing, and considers that this presupposes similar behavior in the earnest 
prey-catching attacks of this species. It is, however, unsafe to draw such a 
conclusion, for in the play of juvenile animals it is often possible to observe 
variations of behavior which never, or at any rate seldom, occur in the earnest 
context. 

On p. 177 and those that follow, we shall see how tremendously important 
this method of attack is in respects other than those of balance, the possible 
need for immediate defense, as well as lengthening or control of the spring, as 


FIG. 2-13. Lioness jumping over obstacle (tree stump). Frame speed 1/24 sec. 


16 Cat Behavior 


already discussed. In any case, it is certain that cats never rush at their prey with 
as much unrestrained eagerness as many other predators. A beech marten 
sitting on the back of a chair will leap blindly and without any concern for its 
landing at a sparrow swinging to and fro on a piece of string relatively near it. A 
cat will never do that. It may make more or less clear intention movements 
toward the desired object and, in so doing, lose its balance; but then it always 
jumps to the ground and tries to reach the bird again from there. Only in the 
case of the tree ocelot (Leopardus wiedi, Leyhausen 1963), which is more highly 
adapted to arboreal life than other cats, have I so far observed behavior which 
might be compared to that of the marten—though this too was only in play (see 
above). 

In its approach to prey, the cat exploits to the full all local vantage points 
and cover. It may slink along in a ditch and take up its watching posture behind 
a clump of grass. But on the bare concrete floor of the empty experimental 
room all the cats did their slinking and watching pressed close to the ground as 
if they were hiding behind cover. Frequently a cat will lie in wait fora long time 
for a songbird that is on the ground looking for food and not jump at it although 
in all probability it is within reach. The bird has usually flown a little way away 
before the cat starts moving; indeed, songbirds rarely stay long in one place. 
The cat approaches once more to within springing distance and settles yet again 
into its watching posture. This process may be repeated many times. The usual 
outcome is that the bird flies away without having noticed any sign of danger, 
while the cat looks after it with a dumbfounded expression of disappointed 
expectation. This is because the cat is best adapted to catching small rodents 


y vari 
Ve 


2 


FIG. 2-14. Ocelot cat: two phases of flattened gallop when chasing “escaping 
prey” (here, a dead sparrow being pulled quickly on a string). 
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that live in burrows. With these animals, it is an advantage to continue lying in 
wait for a long time, allowing the rodents to stray far enough from the entrance 
of their burrow. If the cat were to rush out as soon as a mouse or rat appeared at 
the mouth of its hole, the prey animal would certainly disappear again before 
the cat could catch it. My ocelot cat, on the other hand, seemed decidedly to 
specialize in small birds. With her, even when she was catching mammals, I 
never observed a hint of the watching posture so typical of the domestic cat. She 
always seized her prey without delay as soon as she caught sight of it. As 
opposed to this, my female serval would quite clearly lie in wait, although not in 
so pronounced a manner as domestic cats. 

The spring at the prey can change into a full gallop if the prey animal 
perceives its danger in time and attempts to escape (Fig. 2-14). Oftena cat will 
also pursue its fleeing prey if the first spring was unsuccessful. Even so, the final 
spring at the prey is always flat and distinctly different from a normal gallop, as 
already described in the preceding pages in conjunction with Figs. 2-11 
through 2-13. 


Grasping and Killing Prey 
A 


The cat will sometimes pounce using its teeth at once on mice and other small 
prey animals, but usually before biting the cat puts one paw on the prey, at 
least if it is running away (cf. Fig. 2-9). It is rarer for the cat to seize a mouse 
with both forepaws at once. On the other hand, it normally catches insects and 
small birds by falling upon them with both forepaws held close together (Fig. 
3-1). At the camp in Canada where I was a prisoner during the Second World 
War, the cats always used this method to hunt the grasshoppers that abounded 
there. When an insect escaped nonetheless, the cat would look after it with 
the expression of “disappointed expectation” described earlier; but then it 
would put its nose close to its tightly held front paws and lift them gradually and 
with infinite caution, just as a man, after a patently unsuccessful attempt to 
catch a fly, will often still look to see if he has it in his hand. Certainly this 
aftersearch shows that interpreting the expression as disappointed expectation 
is valid and not anthropomorphic. 

Usually, with large prey animals the cat first strikes with a paw, grasping 
with its teeth immediately after the strike only if it meets with no resistance. To 
do this, it either moves its nose close to the paw holding the prey, or else the 
Paw (or paws) will draw the prey animal closer to its mouth. It may well lift the 
animal off the ground and convey it to its jaws (cf. Fig. 3-10 c). Both 
movements can be combined and, indeed, invariably are in the case of small 
prey animals. The second method is the only practical one if the prey has sought 
refuge in a hole or a confined hiding place into which the cat cannot squeeze its 
head; then, the claws spread wide, it will “fish” for its prey with paws that, for 
this purpose, have a surprisingly long reach (Fig. 3-2). (For the overpowering 
of prey capable of effective resistance, cf. p. 28 et seq. and p. 76 et seq.) 

The bite is aimed in two ways (cf. p. 68 et seq.): In the first swift rush at 
fast-moving or apparently dangerous prey, it is obviously governed purely by 
a centrally coordinated nervous mechanism; from behind and at a sharp angle, 
the cat strikes its victim in the back and shoulder with whichever forepaw is 
nearer it and bites immediately in front of that point. In the case of short- 
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FIG. 3-1. M3 catches sparrow. 


FIG. 3-2. (a) (left) Kitten “angles” after mouse in chink between wall and floor- 
board; (b) (right) serval- Q “angles” toward morsel of food. 


necked prey animals, such a bite lands in the area of the nape of the neck (Fig. 
3-3). The canine teeth pierce smaller prey animals in the breast and shoulder 
region, the larger ones right in the cervical spinal cord, killing them almost 
instantaneously. In contrast, with long-necked prey animals, the first swift 
bite lands either at the base of the neck or in the shoulder (Fig. 3-4 b), as with 
pigeons, who stretch out their necks in a desperate attempt to escape as soon 
as they are pounced upon. If the cat's attack is less impetuous, it almost always 
lets go of the prey again and takes another bite. This time the bite is aimed by 
purely optical means and the teeth always grasp right behind the victim’s 
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a b 
FIG. 3-3. (a) (left) Ocelot cat holds white rat with killing bite; (b) (right) after 
rat has been laid down and picked up again, fatal wound left by one canine tooth 
in prey animal's neck is now visible. 
ac 


Fig. 3-4. Ocelot cat 
catches chicken: (a) ap- 
proaching jump, (b) seizes 
and bites base of neck 
below shoulder joint; (c) 
killing bite in nape; (cont.) 


head (Fig. 3-4 c). This precise optical orientation toward the nape (and not 
merely the neck) is, however, dependent on experience (see p. 106 et seq.). 

The fishing cat, ocelot cat, lynx, caracal, serval, puma, and cheetah I ob- 
served bit hens, ducks and pigeons first in the shoulder area; they would then 
seize their prey with both paws and draw it close enough to be able to reach the 
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FIG. 3-4 (cont.) 
(d) dragging backward; (e) dragging 
forward; (f) jump with prey onto 
sleeping box; (cont.) 


animal’s neck directly behind its head. In every case this bite in the nape of the 
neck was fatal. The polecat, too, often grasps its prey too far back and then 
improves its position (Goethe 1940). According to Räber (1944), the beech 
marten kills rats, guinea pigs, sparrows, and lizards by a bite in the head, but 
kills pigeons by biting into the back. It is probable that a similar correlation 
exists here between grasp of paws and orientation of bite. If,on the other hand, 
the bird is immediately grasped at a more advantageous point, then the bite in 
the shoulder does not occur. A pigeon Itook away from W2, which temporarily 
had the freedom of my house and garden, bore only sharp-edged bloodless 
marks where the cat’s canine teeth had pierced the nape of its neck. 

All species of cat seem to catch and to kill in the same manner. My 
domestic cats killed mice, rats, sparrows, and pigeons in this way. My ocelot 
cat killed mice, rats, a rabbit that was almost as large and heavy as herself, 
domestic kittens, sparrows, pigeons, and hens in the same way, as did my 
servals killing mice, rats, guinea pigs, pigeons, and hens. I observed exactly 
the same method in 5 hybrids of Indian leopard cat and domestic cat, 5 Indian 
leopard cats, 3 fishing cats, 2 African and 4 Asian golden cats, 9 black-footed 
cats, 2 tree ocelots, 2 ocelots, 3 caracals, 1 lynx, 2 cheetahs (only hens), 1 puma 
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FIG. 3-4 (cont.) (g) and (h) “play of relief”; (i) plucking; (k) beginning to 
eat at head. 


(duck), 2 leopards (goats), and 4 lions (small to half-grown domestic buffalo 
calves); and a buffalo calf killed by a tiger revealed typical wounds in the nape. 
Lindemann (1950) and Lindemann and Rieck (1953) describe the same in the 
case of the lynx and the European wild cat. Burton (1929-30) twice observed a 
tiger kill a young buffalo. On both occasions the tiger stood to one side of its 
prey, placed a paw over its back, and with its teeth gripped the buffalo at the 
nape. In a film from the Moscow Zoo I was able to watch the way in which a 
lion attacked an antelope, about the size of a goat, in a large outdoor enclosure. 
It sprang at the fleeing animal from the side, and with its teeth seized the 
antelope in the small of its back, dragged it down backward with a sideways 
movement, and then immediately plunged its teeth into the nape of the 
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animal’s neck. In discussing Fig. 2-11 it has already been demonstrated that 
for both the smaller species of cat mentioned, and for the lion, the method of 
attacking prey is fundamentally the same. A further example of a playful 
attack of this kind which, this time, does not miss its mark is provided by 
Fig. 3-5. At about frame d or e, the “attacker” bites its “victim” in the nape, 
while simultaneously its left paw grasps the “victim” over the shoulder, and 
the right encircles its breast. As it is only play, this grip is at once loosened 
and the “attacker” slips from its companion as it trots away. Here too it can be 


FIG. 3-5. One lion makes playful attack on another. Frame speed 1/72 sec. 


FIG. 3-6. The two lions after fall to ground, attacker on right. 
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observed how the hind feet of the “attacker” stay firmly planted during the 
encounter. In 1953, in a large outdoor enclosure of the Nuremberg Zoo, there 
was a group of 2'- to 3-year-old lions who played together in a highly spirited 
manner. Like young cats they frequently demonstrated in their play the whole 
inventory of movements connected with prey-catching except, of course, 
killing. Often one lion would lie in wait for another and suddenly, “flattened 
out,” gallop up to it from behind at an oblique angle, throw one Paw over its 
back and seize it by the nape with its teeth. In one instance this process 
approximated very closely to what is done in earnest: The “attacking” lion 


Fig. 3-7. Lions kill buffalo. First lion O, second lion @, buffalo @. From film 
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seized its “victim” in the way described and by dint of a particularly energetic 
thrust with its hind legs hurled itself and the object of the attack to the ground 
with a heavy thud. The “attacking” lion then lay behind its “victim” and 
pinned it down by the neck, roughly as represented in the sketch in Fig. 3-6, 
but immediately loosened its grip again and the two animals disentangled 
themselves. Even when catching large prey animals, the lion does not usually 
attack with full force as just described. Often things proceed astonishingly 
“quietly”; the lion grasps its game with its teeth over the back or shoulders, 
then pulls it down backward and onto one side. I am indebted to F. Edmond- 
Blanc for a film which shows how two lions kill a buffalo. They have got the 
buffalo between them and each in turn makes an advance toward it, thus 


sequence by F. Edmond-Blanc. For details see text. 
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forcing the buffalo to keep continually turning round in order to show its 
horns to its next oppressor each time. The last of these maneuvers is shown 
in Fig. 3-7 a-g. In 4-7 the first lion jumps at the buffalo from behind and 
throws its two forepaws over the buffalo’s croup, &. The buffalo tries to turn 
toward it, but the lion holds fast and likewise springs around with its hind 
legs, /-o, or is passively swung around by the buffalo, its hind feet thereby 
losing contact with the ground for an instant, p. Having landed again, it 
fastens its teeth additionally into the buffalo’s rump and pulls it backward, q, 
and, at the same time, farther around in a circle in the old direction, pressing, 
r-v, and finally pulling it down, w-x, in the process. The second lion has 
moved along with them in a tight circle, but so far it has not interfered. Only 
when the first lion has brought the buffalo down at the rear does it approach, y- 
z, grasps the buffalo in the shoulder with its teeth as it struggles to get up again, 
A, and then, straining backward, pulls the buffalo down onto its side, B-D. The 
second lion lets go of the buffalo’s shoulder and takes a bite somewhere behind 
the head, adjusting its grip twice. It is impossible to discern the exact details, 
however, partly because of the tall grass and partly because at the vital moment 
a hyena runs past between the head of the buffalo and the camera. During the 
entire episode five or six hyenas are running around the three animals, 
sometimes so close that they seem almost to touch the lions; they, however, are 
preoccupied with the buffalo and pay no attention whatever to the hyenas 
(Leyhausen 19655). 

The dentition and skull structure of the clouded leopard and the cheetah 
have led Haltenorth (1937) to assume that their methods of killing must be 
very different. He considers that as a clouded leopard in the branches could 
not very well spare its forepaws for prey-catching, its particularly long and 
sharp canine teeth would make the task of seizing birds there less difficult. 
As late as 1960 (second German edition), on the basis of my findings in the 
case of two cheetahs (as described previously), I still felt unable to accept 
Haltenorth’s assumption, and also refused to believe that the clouded leopard 
or any other cat could climb with sufficient agility to enable it to hunt in trees. 
This my tree ocelots (Leyhausen 1963) disproved, and Hemmer (1968) is 
convinced that clouded leopards can climb equally well; marbled cats (Pardo- 
felis marmorata) certainly do. In all these cases, however, there is still no 
proof that the cats do in fact catch anything in trees; but the possibility seems 
to exist. 

Cheetahs and, no doubt, all other large cats have the killing method 
described here as “type behavior” at their disposal, and under certain con- 
ditions do use it. However, other killing methods often have a greater 
“behavioral probability,” depending on what is the preferred prey species in 
the area inhabited by a population. The “behavioral range” of the other cat 
species also extends far beyond the “type” described here (see p. 142 et seq.). 

If the prey animal begins to resist once it has been firmly gripped by the 
nape, domestic cats and the ocelot cat rarely release it again, but instead hold it 
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fast with their teeth and belabor it with rapid blows from their forepaws. 
When a fairly large animal twists and struggles violently, the cat falls onto its 
side with the prey and gives it powerful kicks with its hind paws while pulling 
the animal toward it and holding it fast with its front ones. This combination 
of movements can, as is well known, be induced in kittens by throwing them 
on their backs in play. The animals preyed on by the smaller species of cat, 
however, have a much more supple spinal column than the larger hoofed 
animals. For this reason they are equally capable of turning to face their 
attacker and trying to free themselves by scratching and kicking. This dif- 
ference apart, both animals then lie just like the two lions mentioned earlier. 


Record for 1 March 1952: The struggle between my ocelot cat, Muschi, 
and a very large Norway rat was to have been filmed, but the rat escaped 
from a section of the room that had been partitioned off for the purpose 
and the ensuing chase went on over tables and cupboards. . . . The rat 
eventually sprang back onto the table and hid under a file of papers. 
Muschi immediately ran under the table, but did not jump onto it even 
though she is often in the habit of sitting on it. Disturbed by me, the rat 
now tried to jump away between the table, the cupboard, and the wall, but 
Muschi caught it in midair, “by mistake” by its throat and breast. The rat 
resisted fiercely but in vain. Lying on her side, Muschi held it firmly with 
her front paws while she kicked it violently with her hind ones. It looked 
as if the rat had bitten Muschi in the left cheek, but later no wound could 
be found to confirm this. The two animals lay there until the rat's move- 
ments became weaker. Its jaws moved slowly but could no longer close. Its 
paws were still twitching slightly. Muschi let go and walked around. 


This method of attack also explains why powerful buffalo bulls sometimes 
survive attack by lions and tigers. The reason seems to me to lie not so much 
in the strength of these animals—for even a fully grown cow of this species 
would be strong enough—but much more so in the tremendous thickness of 
their neck muscles, which prevents even the long canine teeth of these large 
cats from piercing right through to the spinal cord. The result is relatively 
harmless flesh wounds, making it possible for the attacked animal to break . 
free of the carnivore, or force it to let go by rolling over. Berg (1934) 
published the picture of an old gaur bull he shot that bore clear traces on its 
nape and breast of having successfully resisted a tiger’s attack. 

Often, however, cats do not hold on to their victim if it struggles violently, 
but let it go again, withdraw a little and repeat the attack. Ewer and Wemmer 
(1974) have also described this in the African civet (Civettictis civetta) and 
call it “run-away bite.” The reason for it may be that the animal is afraid of its 
prey (pp. 85, 120, 123) or has been intimidated in some other way. A 
struggle of this kind between Muschi and a Norway rat lasted for over half an 
hour. 
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Record for 31 March 1952: A large Norway rat has already been pre- 
sented to several domestic cats and put them all to flight. Now, im- 
mediately afterward, I bring it, in a wire trap, into a section of my study 
that has been partitioned off and release it there. The presence of an 
unfamiliar helper—and probably also the fact that the rat is still very 
excited and is jumping to and fro and squeaking— makes Muschi timid and 
she does not come out of her cage at once. At last the rat keeps quiet for a 
moment, and Muschi slowly creeps out, but the rat at once jumps toward her 
squeaking shrilly, whereupon she flees and the rat pursues her into her 
cage. I shut the cage. The rat remains aggressive, whereas the cat is anxious, 
positively disoriented, and tries to find a way out. Obviously the situ- 
ation of having an aggressive prey animal in her own home is quite 
“unbiological” and the cat possesses no corresponding response behavior. 
Finally Muschi sits nervously on her sleeping box while the rat controls 
the floor. After a while it settles down in the gap between sleeping box and 
wall. I send my helper out and open the cage door again. Muschi imme- 
diately leaves her cage and runs restlessly around. Now I chase the rat 
from its hiding place and it creeps out into the space between the wire of 
the cage and the litter tray. Here the cat can see it from outside and tries 
again and again, though naturally without success, to seize it through the 
wire netting. Even when I move the tray a little way from the wire, it is 
a long while before Muschi slinks through the open cage door and 
attempts an attack. She seizes the rat but does not overcome its resistance 
as expected. Instead she lets it go after a few blows from her forepaws. 
The rat rushes into the nearest corner, out of the cage, then along the wall 
and back into the wire trap. Muschi follows hesitantly and repeatedly tries 
to strike the rat with her paws through the wire netting. She creeps round 
the box several times but fails to notice the open entrance. At last, when I 
alter the position of the trap she goes in. But she is scarcely half way in 
when she retreats once more before a violent assault from the rat. In the 
process of chasing her, however, the rat leaves the trap and gets into the 
corner between it and the partition. Here it is again attacked by Muschi, 
but defends itself successfully. This process is repeated more than a dozen 
times. Muschi jumps back after every attack and composes herself a short 
distance away for a fresh onslaught. The individual attacks are so fast that 
it is not possible to see exactly what happens. Eventually the rat's re- 
sistance becomes noticeably weaker. After each attack it can only drag 
itself into its corner with difficulty, then finally it is incapable even of that. 
Even so, each time the cat attacks, it succeeds in throwing itself quickly 
onto its back and probably in biting too, for every time the cat lets go again 
instantly. Muschi’s attacks look indecisive and are much weaker than when 
previously fighting with rats. Noise, doors slamming, and footsteps in the 
corridor outside the study disturb her a great deal during the entire time. 
But at last the rat is too exhausted to summon up any more resistance. 
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FIG. 3-8. Two phases of "play of relief” after hard battle with Norway rat. See 
text. 


Muschi now seizes and kills it with a few powerful bites. The fight has 
lasted 32 minutes. Now she “dances for joy” around her prey in a way I 
have never seen before. For all of 15 minutes she performs the most 
fantastic caprioles (Fig. 3-8). 


Turner (1959) describes the tactics of a tiger attacking a large wild boar 
that correspond exactly to the foregoing account. 

Only rarely are domestic cats as tenacious as the ocelot cat on this occasion, 
though I know that after a struggle lasting more than half an hour a cat finally 
killed a beech marten that was invading a chicken run without itself sus- 
taining any wounds worthy of mention. I have often seen cats, after they have 
made one or even several attacks, lose interest in prey they had already 
pounced on. Here are two examples: 


Record for 4 March 1952: W4 and M10 notice the mouse while I still have 
it in my hand. W4 jumps up at me. They are both behind me as I throw 
the mouse in among the cats. W4 is faster, catches the mouse, runs with it 
into the outer cage and there bites at it, growling. M3 approaches, sits 
down about half a meter away and watches. W7 is skulking two meters 
farther off. The mouse is already dead. W4 plays with it for quite a long 
time and repeatedly bites its head, but does not start to eat. Several times 
she drops the mouse for a few moments and walks around. On one such 
occasion W7 steals the mouse, runs up onto a shelf with it and eats it. 


Record for 4 March 1952: W1 finds a mouse which she immediately 
catches but without killing it. She plays with the mouse for a while but 
then loses interest and takes no further notice of it. 
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FIG. 3-9. M3 with whiskers fully stretched in forward direction in act of 
jumping at sparrow. 


Bagshawe (1909-10) gives an account of two cases in which tigers aban- 
doned a buffalo they had attacked; the buffalos were not killed outright but 
died soon after. The tigers never returned to their prey. For the leaving of 
prey after it has been killed, see also below and p. 39. 

As has been described in detail in another paper (Leyhausen 1953), at the 
time the cat springs on its prey its whiskers protrude as far forward as 
possible (Fig. 3-9) and obviously help to keep a check on the prey’s move- 
ments after it has been seized. Small prey, such as mice for example, are 
practically enveloped by them (Fig. 3-10). 

As soon as the prey stops moving, it is laid down somewhere. The cat 
rarely begins to eat it where it was caught. More than once, it is true, I saw a 
cat start to eat a mouse by the head as soon as it had merely pounced on it with 
its forepaws and without biting it in the nape of the neck, but on two 
occasions the cat involved was an extremely hungry domestic cat, and in 
the other instance it was a male margay that was socially inhibited (cf. p. 85). 

A cat usually leaves its captured prey lying, gets up and looks around; it 
often goes a little way away, explores the area as if not already familiar with it, 
and only then picks its prey up again. The process may be repeated several 
times. This “taking a walk” is rarely omitted and serves to work off any 
excitement the cat has not fully expended in catching its prey (“after-dis- 
charge,” pp. 123 and 279). The length of time the cat continues to “take a walk” 
increases proportionately with the size and unusual nature of its prey, and 
with the cat’s own timidity and unfamiliarity with the area. One result of this 
habit is that the prey animal is sometimes able to escape: Since the neck bite is 
similar to the grip with which cats, other predators, and rodents carry their 
young, it often induces the prey animal to adopt the passive bearing typical of 
a young animal being carried by its mother (Tragstarre, see p. 291 et seq.). For 
this reason in particular, animals that have been caught, but not seriously 
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FIG. 3-10. M9: Whiskers envelop mouse being carried (a), and follow its 
movements (b) and (c). 


hurt, often stay quite still, while those that are fatally injured twist around and 
jerk convulsively. The cat will frequently put a motionless victim down for 
dead; it can then sneak off somewhere while the cat is “taking a walk.” Thus 
in the case of adult small mammals the passive bearing helps to preserve both 
the individual animal and the species, and offers an adaptive advantage which 
should not be underestimated and which, for this reason, does not disappear 
toward the end of adolescence as other juvenile behavior patterns do. Usually, 
of course, the cat immediately notices the attempt to escape and frustrates it 
(cf. p. 139). I shall return later to the significance that laying down its prey 
has for the cat (p. 39). 

The big cat species, too, often leave an interval between killing and eating. 
According to Schaller (1968) a cheetah is so exhausted after a successful hunt 
that it needs 20 to 30 minutes to recover before it can eat. Five times I saw 
two or more lions kill a tethered domestic buffalo. In every case the lion that 
administered the fatal bite and held on until the victim’s final spasms had 
ceased was the last to begin eating. In three of these cases this lion withdrew 5 
to 20 m from the prey and lay down, returning only 15 to 40 minutes later to 
claim its share (see also recorded observation, p. 151). 

In the case of a normal killing bite, the cat’s jaws close with great force. 
Occasionally, as a result of an evasive movement on the part of the prey 
animal, the bite is not accurately placed and slashes a carotid artery, but 
normally the canine teeth leave only clean stab wounds, which bleed little if at 
all. Often the skin on the neck closes again over the incisions, and I have had 
difficulty in finding the wounds on many freshly killed prey animals. Usually 
severe bleeding results only from wounds inflicted by a strong preliminary 
bite in the breast and shoulder region of quite large birds. As already men- 
tioned, ideally the prey’s cervical spinal cord and/or its medulla are pene- 
trated, or at least pressed on so hard that death is instantaneous. But to 
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achieve this the bite must land well, and the cat's jaws must “fit” the 
dimensions of its victim. Medium-sized rats, such as are usually kept in a 
laboratory, suit full-grown domestic cats best and for this reason are normally 
killed most quickly. In contrast, mice can in some circumstances survive many 
“killing bites,” because the cat often takes too wide a bite at its neck and the 
canine teeth pierce only its underside, or may even fail to pierce it at all. If the 
cat holds on long enough, death may result from strangulation or, if the bite is 
farther to the rear, from pressure on the lung and/or heart (but see p. 114). In 
contrast, the jaws of 6- to 8-week-old kittens fit the mouse exactly; con- 
sequently, although they have only just begun to attack live prey, they often 
kill mice more quickly then than later when they are full-grown. 

Killing prey animals by biting the nape of the neck is, phylogenetically, 
certainly very old. Biting for the purpose of defense and attack in both 
intraspecific and interspecific fighting occurs in all groups of vertebrates. The 
mammals must have inherited it from their reptilian ancestors. Where it is 
missing, this is certainly a secondary loss; either the anatomical structure also 
disappeared (e.g., edentates, elephants), or other and more effective weapons 
replaced teeth which had become specialized for processing vegetable foods 
(e.g, many—but by no means all—horned animals and deer). Neither 
intraspecific fighting nor resistance to enemies of a different species will be 
discussed here, but only the biting attack on animals of a different species 
(mammals and birds) for the purpose of killing and eating them. 

In an attack on prey, the teeth of carnivorous mammals are used for seizing 
and killing. The forelimbs have only secondarily acquired the function of 
grasping the prey, pulling it close and holding it fast. I know of no insectivore, 
for example, which uses its paws first and then its jaws; of the carnivores only 
highly developed forms do this, and not all of them by far, even when they 
possess the anatomical prerequisites. Originally the functions of “seizing” and 
“killing” do not seem to have been clearly separated: By means of repeated bites 
prey animals are prevented from escaping time and again, until in the end they 
die of the sum total of their injuries and/or loss of blood, or else one bite hits 
a lethal point by chance. 

This seems to me to be the case with Nandinia and perhaps Paradoxurus as 
well (see below). It will be the same with other carnivorous mammals which 
are primitive in this respect, above all probably the carnivorous marsupials. 
The two functions separate when, after the prey has been seized and pulled 
close, the bites are aimed with a preference for parts of the body where injury 
brings rapid death. Already in the case of Nandinia one gains the impression 
that the bites are aimed at those parts of the prey animal's body which are 
moving most at the time; and when an animal resists and wriggles, it usually 
moves its forequarters most energetically. This factor could also, at least partly, 
be what makes the large Indian civets (Leyhausen 19655) always snap in the 
direction of the front end of their prey and usually bite the head of animals 
which are sitting still. From this point of departure natural selection was no 


ga; gti, 


Grasping and Killing Prey 33 


doubt able to breed a specific orienting reaction which directs the attacking 
bite fairly precisely toward the most fatal spot and thus for the first time turns 
it into a “killing bite”; in the “nape bite” of the Felidae and some Mustelidae it 
then attained its highest development. (On the question of learned orien- 
tation of the killing bite, see pp. 66, 106 et seq.) Now, the nape bite is so fatal 
only when it does sufficient injury to the cervical spinal cord or the medulla of 
the prey animal, and in the vast majority of cases investigated this is so, as I 
already established earlier (19564) and as many further investigations have 
consistently confirmed. When the prey animals are fairly large, however, 
genets (Leyhausen 19654), for example, or Mustelidae (polecat, Eibl-Eibes- 
feldt 1955; weasel, Goethe 1950) apparently do not easily succeed in this 
with one bite only; as a result these forms have the habit of frequently 
repeated biting described. In contrast, the Felidae hit the spinal cord with just 
one bite in a very high percentage of cases, although even with “good” nape 
bites their teeth may penetrate the prey’s neck from a wide variety of 
directions. This cannot be explained solely by the orientation of the killing 
bite. My assumption is that the canine teeth of the Felidae—both their shape 
and their position in the jaws—are so well adapted to the “lie” of the muscles, 
tendons, and ligaments as well as to the direction of the planes of the 
vertebrae that with a high degree of probability these almost automatically 
guide at least one of the four penetrating canine teeth to an intervertebral 
space. The tooth then inserts itself between the vertebrae like a wedge, forces 
them apart and thus severs the spinal cord partially or completely. This 
hypothesis alone seems to me to explain why one rarely finds any damage to 
the vertebrae themselves. The canine teeth are exceptionally well suited to 
forcing things apart, but certainly not to biting firmly with their tip on 
something very hard: As can be seen from skulls in museums as well as from 
badly treated zoo and circus animals, the canine teeth splinter lengthwise 
fairly easily. They may well be able to pierce the relatively thin brain cases 
of many prey animals, but they cannot crush a massive bone such as a 
vertebra (but see p. 152, jaguar). 

The last “fine adjustment” is no doubt guided by the proprioceptors: When 
the tip of a tooth touches something hard, in other words, bone, the cat could 
feel around a little until the point glides into a gap, and only then bite harder. 
The “automatic pilot” assumed above would then need to guide only as far as 
the vertebral bones and not so incredibly precisely as to the gap between two 
vertebrae. In fact, one can sometimes see how a cat closes its jaws in two 
phases when it kills a completely apathetic prey animal relatively slowly. Only 
participation of this kind by the proprioceptors could also explain the star- 
tling fact that the loss of one or even more canine teeth need not affect the 
efficiency of the killing bite. With only one canine tooth in her upper jaw left, 
my old female serval “S” could still kill even large guinea pigs just as quickly as 
before (Leyhausen 19655). As Ewer (1973) points out, the cat has abundant 
mechano-receptors around the roots of the canine teeth, the afferent and 
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efferent nerves conduct very fast, and the jaw muscles have an extremely short 
contraction time. In other words, physiologically the cat is equipped with all the 
necessary prerequisites for a capacity which might at first sight seem incredible: 
to bite with enormous strength at lightning speed and yet be able via its 
proprioceptors to adjust the path the canine teeth take through the prey’s 
tissue. 

According to Eibl-Eibesfeldt, Norway rats (1952) and hamsters (1953) 
also kill their prey in this way, although—in contrast to the cat (see also p. 170 
et seq.)—they do not make use of this method when fighting conspecifics. To 
me the homology seems questionable, however, for according to my own 
observation and film analyses the procedure is often clearly different from 
that employed by carnivores: The rat grasps its victim at right angles like a 
piece of wood or food to be gnawed; usually it lays one forepaw over the head 
or snout of its prey, the other over its rump, and then it gnaws through the 
spine, usually starting in the middle of the back and working gradually 
forward to the nape and the back of the head. It seems to me that direct nape 
bites also derive from this procedure and are probably a product of experience. 
In that case, as explained in more detail on p. 132, the nape bite of predatory 
rodents would not be homologous with that of the carnivores. Beech martens 
(Raber 1944) and weasels (Goethe 1950) kill with a nape bite. According to 
my own observations, weasels and stoats bite mainly in the back of the head, 
and their behavior is thus more specialized (cf. also Gossow 1970, Miller 1970). 
The polecat likewise kills fairly small vertebrates with a bite in the nape or back, 
but bites larger mammals (guinea pigs, rabbits) in the nose, for which purpose 
it attacks from the front (Goethe 1940, Raber 1944), in contrast to the direction 
of attack of all other predators known to me in this connection. In striking 
contrast to this, a palm civet (Paradoxurus hermaphroditus Pall.) killed a 
chicken by biting it indiscriminately in the breast, throat, head, and sundry 
other places, and then started eating at various parts of its still living body. It 
would, however, be premature to draw conclusions about the normal behavior 
of the species from this isolated observation under adverse conditions. The 
striped hyena of North Africa kills donkeys with a nape bite (Higgs, according 
to Ewer 1968, p. 44). Kruuk (1972) reports that spotted hyenas do not employ a 
specific killing bite, but simply rip pieces out of any part of the prey animal's 
body until it dies in the course of time—anything up to 13 minutes, depending 
how many hyenas are involved. He himself, however, cites examples of nape 
bites being employed on small prey animals (loc. cit. pp. 162, 195). The capacity 
does still exist, therefore, but as with other pack hunters (wolf, Cape hunting 
dog) it is no longer very important from the point of view of successful hunting 
or self-protection and so readiness to perform it has receded. A fox killed a hen 
with various bites in the shoulder, breast, and throat. I watched a wolf (in a 
Russian film) kill a beaver by biting its neck. In contrast, Seitz (1950) states that 
his foxes killed not by biting but by violent shaking. “Shaking to death” is 
indeed generally assumed to be the method of killing employed by the Canidae, 


Grasping and Killing Prey 35 


although to the best of my knowledge not enough research or experimentation 
has been carried out on this subject. According to Pilters (1962) fennecs kill 
with a nape bite, as do wolves with small prey (Zimen 1971). Up to now I have 
not been able to obtain any data on the killing technique of the Ursidae. The 
distribution of shaking as a means of overpowering and killing prey and its 
probably multiple parallel evolution have been discussed in detail elsewhere 
(Leyhausen 19650; see also p. 51 et seq.). 
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“Overflow” Activity! and Reaction 
to a Substitute Object 


The specific excitation of all prey-catching activities appears to accumulate 
easily; frequently reaction toward a substitute object occurs, and occasionally 
genuine overflow activity as well. Catching flies, for example, unquestionably 
falls under this heading, although once caught the flies are usually eaten. 
Similarly, when they hunted grasshoppers (p. 18) some cats—and one large 
male in particular—ate this prey greedily; but most of the cats let them go 
again immediately after capture. Obviously the grasshoppers counted as prey 
only as a means of discharging the catching action. Cats in captivity can often 
be observed “catching” stones and lumps of earth, and in fact by no means 
playfully but in absolute earnest. The following is a brief illustration of 
overflow activity: 


Record for 12 November 1951: After a while Muschi jumps down and 
begins to “play.” All the actions involved in catching prey are discharged 
as overflow activity. She does not aim them at any object whatsoever, but 
immediately accepts the tip of my foot as substitute object when I move 
it a little. 


Against the concept of overflow instinct activity the objection has re- 
peatedly been raised that it is impossible to decide with absolute certainty 
whether the animal was not reacting to some minimal external stimulus not 
visible to the observer’s eye (e.g., Armstrong 1950; Bastock, Morris, and 
Moynihan 1953; Lehrman 1953; Lissman 1950), and the concept has been 


'The German term Leerlanf-Reaktion. originally used by Lorenz (1937a), is self-contra- 
dictory since there cannot be a reaction when there is no stimulus. In his later publications Lorenz 
therefore used Instinktleerluuf or Leerlauf. This has been translated into English as “vacuum 
activity,” in my opinion a most unfortunate choice, though prompted by Lorenz's discussion of 


“Overflow” Activity and Substitute Objects 37 


rejected for that reason. However, no one will wish to maintain that such a 
hypothetical minimal stimulus is adequate justification for the respective 
“teaction.” One is therefore forced to admit that accumulation of the specific 
excitation is capable of lowering the threshold of elicitation almost to zero, 
because only then could this minimal stimulus, propounded simply to rescue 
the S-R principle (stimulus and response), suffice to elicit the “re”-action. But 
in that case it is impossible to understand why the threshold should be capable 
of dropping almost but never absolutely to zero. The discussion as to whether 
it is complete overflow activity or only near-overflow activity is, then, simply 
splitting hairs. As for the specific occasion quoted here from my records, I can 
certify that on the smoothly polished floor of my study all that could possibly 
have served as an imperceptible object of Muschi’s catching activities are 
minute particles of dust; but such particles have a relatively high air resis- 
tance and so could not have moved as quickly over the floor as the cat did, 
chasing over a distance of several meters. She chased the imaginary object 
before her with crisscross movements of her front paws, just as kittens do 
with table-tennis balls and as full-grown cats that have not caught live prey 
for some time do with mice (“overflow play,” p. 120 et seq.). A speck of dust 
cannot be propelled as fast as this by a paw blow. It would be going a little too 
far to insist that for each of the rapid succession of blows there was a fresh 
speck of dust imperceptible to me. We are left, then, with genuine, incon- 
testable overflow activity in this case, as in a number of other cases I observed. 
On p. 118 et seq. is the discussion of how far it is possible to distinguish in this 
case and in the case of reactions to substitute objects, such as stones, lumps of 
earth, etc., between earnest abreaction of accumulated prey-catching pro- 
pensities and play. 


Tolman’s (1932) contention that behavior "cannot go off in vacuo.” The two authors are, of 
course, not using “vacuum” in its precise physical meaning, but are trying to describe a situation 
devoid of any eliciting or “supporting” stimuli specific to the behavior in question. In German, 
however, the term Leerlauf is not connected with a vacuum in any way, but describes something 
running off while not serving its normal function; more specifically it denotes idling in an 
automobile engine. Lorenz used the term to emphasize this “idling” aspect when an instinct 
becomes active in the complete absence of its adequate, eliciting stimuli, goal, object, etc. Thus, 
“vacuum activity” is both misleading and imprecise. Armstrong ( 1950) chose “overflow activity,” 
a term which well describes a specific internal propensity surmounting its releasing threshold 
without the aid of specific sensory input, and which fits in with Lorenz's often misinterpreted and 
therefore much maligned but still—if properly understood—heuristically valuable "psycho- 
hydraulic” model (Lorenz 1952). For accuracy’s sake it must be added that Armstrong doubted the 
existence of true overflow activity on the grounds that, in each case claimed, the possibility could 
not be ruled out with absolute certainty that there was some minute stimulus imperceptible to the 
observer. However, this is just splitting hairs. If the releasing threshold can lower itself far 
enough to allow an imperceptible stimulus to release an instinct movement in full, why should 
one rule out the possibility that the threshold is surmounted entirely from within, and without 
any external stimulus? I am, therefore, using “overflow activity” here in the sense the words 
convey directly, without in any way sharing Armstrong's theoretical views. 
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The circumstances are somewhat different in the following case: 


Record for 9 November 1951: I have put M3 in a cage measuring4x2x2 m 
with 7 sparrows. He crouches immediately and stalks toward the spar- 
rows. They flutter into the upper corners of the cage. M3 looks up after 
them, his “teeth chatter,” he takes up a completely useless “watching 
posture” for some minutes, creeps around, peers upward, and “chatters” 
again. Suddenly a burst of catching movements begins, some of which 
are directed toward a lump of earth as a substitute object, some have no 
apparent target. Lying in wait, leaping out, striking and grasping with 
the paws—all in wild succession and repeated many times. 


The cat found itself in immediate proximity to very stimulating prey 
without being able to reach it. In this situation “teeth chattering” (Schwangart 
1933) often occurs as an "alternative movement”: With the corners of the 
mouth pulled well back, the jaws strike together in spasmodic rhythm and a 
smacking noise is produced. According to Schwangart it means that the 
animals feel irritated, though this is not borne out by the case he describes in 
detail: His cat was sitting on the parapet of a veranda contemplating some 
noisy sparrows on a slender branch opposite; they were out of reach as he 
could not spring like a marten (cf. p. 16) at a prey object suspended virtually 
free in space. M3’s explosive outburst of catching actions, described above, are 
a typical example of “redirection activity” (Bastock, Morris, and Moynihan 
1953): Adequate stimulus objects for catching activity are very near but 
nevertheless out of reach; they eventually elicit the appropriate instinctive 
actions, but these must then be applied to other, accessible if inadequate 
objects. The above authors rightly see a clear distinction between this and 
reaction to a substitute object, and speak of “redirection activity’—in other 
words, of an action redirected to a different object. I should like to define the 
distinction between a substitute and a redirection object as follows: A substi- 
tute object releases instinctive movements as well as the taxes which control 
them; a redirection object, on the other hand, only attracts the taxes to itself, 
while what actually elicits the chain of instinct movements is the near but 
inaccessible adequate object. 


Treatment of Freshly Killed Prey 


As previously mentioned, the dead prey is usually laid down, and only rarely 
does the cat then begin to eat it immediately. As a rule it drops prey animals— 
in particular fairly large ones—at once, goes a short distance away, sniffs the 
ground in several places in the vicinity, and may also make a few short 
grooming movements (“taking a walk”: Fig. 5-1 d); only then does it return 
to its prey, pick it up again (Fig. 5-1 e) and carry it around (Fig. 5-1 f), 
evidently looking for cover behind which to eat it. If some concealment 
is available, the cat eventually makes use of it. But this behavior is highly 
ritualized and even occurs in a room completely devoid of cover, with animals 
which are quite accustomed to their surroundings and are certainly not 
looking for a “way out.” Even when a concealed feeding place is available, this 
behavior by no means always leads to the quickest way in. Much more often, 
laying the prey down, “taking a walk,” picking it up again, and carrying it 
around will be repeated several times. Often, play with the dead prey (Fig. 5-1 
g) ensues (p. 122). For carrying purposes, the prey is gripped by the nape of the 
neck, and only small prey animals such as mice or sparrows are occasionally 
gripped elsewhere; the larger the prey, the more determined the cat is to grip 
it by the nape and, with head high, it endeavors to carry the dangling load 
clear of the ground. However, what causes the cat to hold its head high is not 
so much the swinging and dragging of the prey as its weight. A cat will carry a 
large, solid lump of meat (Fig. 5-2 a) with its head high although this would 
not swing or drag even if the cat’s head were lowered; but it will carry a light 
dustcloth being treated as imitation prey with head low (Fig. 5-2 b), even 
though as a result the cloth drags along the ground. The cat would carry large 
prey much more comfortably if it gripped it somewhat nearer the center of 
gravity, quite close behind the shoulders; but all species I have observed grasped 
by the nape. Large objects are dragged along the ground beside or between the 
cat’s front legs, or the cat walks backward, pulling the prey along after it 
(Fig. 3-4 d, e). I have also seen several examples on film of lions carrying zebra 
in this way. 
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FIG. 5-1. Ocelot cat kills rabbit: (a) chasing; (b) shortly before seizing bite; 
(c) killing; (d) "taking a walk”; (e) picking up; (f) dragging; (g) "play of relief”; 
(h) and (i) plucking; (k) tossing away hair; (1) expelling hair with tongue; 
(m) licking flanks to clean tongue; (n) trying to start eating at head. 
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FIG. 5-1. (cont.) 
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FIG. 5-1. (cont.) 


FIG. 5-2. (a) Cat carrying 
heavy piece of meat with head 
held high; (b) when carrying 
equally large but light duster, 
head is not raised above the 
horizontal. 


6 


Plucking and Shaking Prey 


Unless it is satiated and leaves its prey lying somewhere, the cat now finally 
begins its meal. Birds the size of a blackbird or larger are first plucked: The 
cat grips the small feathers with its teeth, places its forepaws on the prey and, 
pulling upward with its head and shoulders, plucks the feathers out (Figs. 3-4 
1, 5-1 h, i). Any feathers left hanging from its jaws are spat out, and after 
pulling out several mouthfuls it tosses them away with a swinging sideways 
movement (Fig. 5-1 &). The large feathers are included, if at all, only “by 
mistake.” Normally their quills are bitten through later in the course of 
eating, or sucked out of the flesh. In the spitting movement, the tip of the 
tongue is turned under and pushes the feathers before it out of the wide open 
jaws with peculiar licking movements (Fig. 5-1 /). The tongue is then drawn 
back between the closed incisors and thus divested of any feathers still 
adhering to it. Already in the process of stretching its head up, the cat spits 
out once or several times, but so fast that it can only be discerned by analyzing 
film of it frame by frame. After the upward pull, it usually spits out again 
several times more slowly with its head tilted slightly sideways. 

The movement by which it tosses the feathers away consists of shaking 
the head from side to side once or several times. At each turning point the 
feathers are expelled by the tongue and fly off. During this movement, too, 
the cat spits out very quickly. 

The animals frequently interrupt the plucking operation to lick their 
flanks (Fig. 5-1 m). At first I interpreted this as an “alternative” movement, 
but now I consider it rather to be a reversal of the normal function of fur 
licking: Whereas the tongue normally cleans and combs the fur, in this case 
the fur divests the rough tongue of any small pieces of down sticking tena- 
ciously to it. 

All the Felidae I observed in this context pluck their prey. Even to simple 
observation some typical distinctions become obvious, and in four cases these 
could be confirmed and more clearly discerned with the help of film. 

The domestic cat does little plucking on blackbirds (Turdus merula) and 
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at intervals repeatedly tries to start eating. One’s impression is that the cat 
really wants to get on with eating and merely spits out any feathers it gets in 
its mouth in the process. Hardly any cat will pluck birds smaller than a 
blackbird (out of 58 cases, I saw it happen only once) but eats them im- 
mediately without even an intention movement of plucking; pinions and tail 
feathers are bitten through at the quills and spat out. Plucking only begins to 
acquire greater intensity when the birds are the size of pigeons or larger. 

According to Lindemann (personal communication) the European wild 
cat (Felis s. silvestris L.) and the Carpathian lynx behave in exactly the same 
way as the domestic cat: These animals too only pluck birds the size of 
blackbirds and upward. In a long series of experiments at the Zoological 
Gardens in Frankfurt I was able to establish that without exception the 
behavior was the same in the case of a female Abyssinian wild cat (Felis 
silvestris libyca Forster), a pair of servals (Leptailurus serval Schreb.) as well 
as my own female, a male fishing cat (Prionailurus viverrinus Bennett), a pair 
of caracals (Profelis caracal Guld.), a pair of Canadian bobcats (Lynx rufus 
Güld.), and two male cheetahs (Acinonyx jubatus Schreb.). The fishing cats 
(2), servals (2), Indian leopard cats and their hybrids (10), and Asian golden 
cats (4) kept later at the Max Planck Institute in Wuppertal behaved in the 
same way. Black-footed cats (7) pluck remarkably little. Only the male caracal 
behaved differently on one occasion when it plucked a sparrow, but in the 
meantime in several other caracal specimens I have also observed a greater 
readiness to pluck than in the previously named species. With pigeons and 
small chickens, all the animals mentioned almost always ate the head before 
they started to pluck. 

In the case of my ocelot cat Muschi, this activity was very much more 
pronounced and represented an obligatory element of the complete sequence 
of actions. She plucked even the smallest birds “systematically,” as it were, and 
not at all as if she were eating and getting her mouth full of feathers by 
accident. Usually she began with the head and breast and plucked for a long 
time until bare patches resulted. The respective pluckings of a sparrow by a 
domestic cat and the ocelot cat show the difference clearly (Fig. 6-1). Only 
after protracted plucking did the ocelot cat begin to eat. If I took away prey she 
had already begun to eat and then offered it to her once more after a fairly 
long interval, she immediately plucked it again, though usually for a shorter 
time, before continuing to eat. This also shows the extent to which plucking 
constituted for her an essential component of the whole operation. She even 
plucked mammals too, if their coats were longer than 1 to 1.5 cm, e.g., the 
long hairs on the back of a large Norway rat; she stripped a little rabbit almost 
completely bare. At first I was tempted to interpret the less thorough plucking 
of the domestic cat as a loss resulting from domestication, and the more 
highly developed plucking action of the ocelot cat as a specialized adaptation to 
small birds. As stated, the ocelot cat usually omitted to perform the “watching 
posture,” and a bird always excited her far more than small mammals. 
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Meanwhile I have been able to establish the self-same behavior in the wild 
species mentioned on p. 45 as in the domestic cat; in contrast, 3 pumas, 2 tree 
ocelots, several Geoffroy’s cats, other ocelot cats, and 2 large ocelots plucked 
exactly as Muschi did. An ocelot in London Zoo (filmed by D. Morris, un- 
published) plucked a pigeon on the grass in its outdoor enclosure. It worked 
itself into such an ecstasy over this that it moved on from the pigeon and 
plucked at the grass for minutes on end. 


FIG. 6-1. Results of plucking sparrows: (a) (above) by domestic cat (W5); 
(b) (below) by ocelot cat. 
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Films of plucking show the differences very clearly. It is, however, only 
possible to analyze sequences in which the plucking animal is filmed straight 
from the front, and this rarely happens. Fig. 6-2 shows two “pluckings” each 
by the serval and the ocelot cat. The curves are obtained by following the 
movement of the nose tip from frame to frame. The nose of the serval already 
makes small lateral movements down low which increase in intensity during 
the upward pull until the actual moment when the feathers are shaken off, 
and likewise gradually subside as the head sinks toward the prey again. In 
contrast, the upward curve of the ocelot cat is steep, almost perpendicular, and 
without any hint of head-shaking. Having reached its peak, it drops back a 
little as the feathers suddenly come loose, then follows the shaking-off 
movement, sharply outlined, and finally an equally clearly outlined rectilinear 
movement back to the prey. 

Equally distinct is the plucking rhythm. For this analysis four suitable film 
sequences each from a serval, a bobcat, an ocelot cat, and a puma were 
available. The ocelot cat plucked two prey animals in the sequence concerned, 
the other two only one each. The serval, bobcat, etc., shake feathers off 


FIG. 6-2. Plucking curves: (a) serval-2; (b) ocelot cat. See text. 
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movements of pulling out and shaking off for these two is 2:1 as opposed to 
1:1 in serval and bobcat (Table 6-1). Of course, the figures are too small to 
yield statistically reliable data, and the process would need to be filmed much 
more often. Nevertheless, the table does express the difference of rhythm in 
the movements, a difference which becomes increasingly obvious the more 
often one sees the film. 

The number of to and fro movements involved each time the animals 
shake feathers off is also different. As one would expect from Fig. 6-2 and as 
Table 6-1, column 3, shows, the head moves from side to side more often if 
the shaking-off movement swings up and subsides gradually. Statistically, this 
difference is also not fully guaranteed, but certainly to simple observation it is 
obvious how much more briefly but vigorously the puma and ocelot cat 
execute the shaking-off movement. Furthermore, the number of side-to-side 
movements increases with the intensity of plucking. These data emphasize 
the significance of the distinction between the two groups which has already 
been established, because the bobcat and the serval pluck prey animals of a 
given size much more superficially than the ocelot cat and the puma. The 
average quantity of feathers to each plucking is thus 3 to 4 times smaller with 
the serval, bobcat, and related species than with the ocelot cat, ocelot, and puma. 
Lindemann’s statement (1955)—that European wild cats do not pluck fairly 

x large mammals but tear the skin off them with their claws—I was unable to 
test in this species; but closely related species such as the domestic cat, 
serval, caracal and the lynxes certainly do nothing of this kind; moreover, it 


TABLE 6-1. Film count of plucking rhythm. 


Pf So Ams 
Serval 14 14 32 
Bobcat 14 12 34 
Ocelot cat 68 34 2.4 
Puma 20 12 1.8 


Pf = pulling out feathers: So = shaking off; Ams = average 
number of to and fro movements per shaking-off 
movement. 


Numbers in the first two columns give frequency of indi- 
vidual movement patterns for entire length of film 
available. 
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would be thoroughly uncatlike behavior, and cats’ claws are quite unsuited to 
such a purpose (but see p. 62, on “tearing action”). 

Some of the differences mentioned here between the plucking of the two 
cat groups is due to a difference of threshold. This is higher in the “domestic 
cat group” and thus plucking intentions only begin to appear when birds of 
about blackbird size are involved. In contrast, the “ocelot cat group” plucks 
even the smallest birds and has a “lead” in intensity, as it were, over the other 
group which is also maintained when plucking quite large birds and long- 
haired mammals. Strange to say, in both groups no connection exists between 
the stimulus threshold and the body size of the cat species in question. 
Blackbird-size represents the lowest threshold value for the domestic cat, 
cheetah and the lynxes, and large ocelots pluck sparrows with just as much 
intensity as the small ocelot cat does. Even large pumas pluck small birds, or at 
least try to; as they have difficulty in gripping the short little feathers, their 
efforts usually transform the bird into an unrecognizable lump, squashed, and 
wet with saliva. Naturally the intensity of plucking varies also among different 
individuals of one species and even in the same animals at different times; but 
in my experience to date these individual variations do nothing to blur the 
interspecific differences. 

It would be most desirable to have incontrovertible statistical proof of the 
findings reported here, for the reason that all the species in the one group— 
namely domestic cats, European and Abyssinian wild cats, fishing cats, Euro- 
pean lynx and bobcat, caracal, serval, Indian leopard cat, golden cat, black- 
footed cat, and cheetah—are of the Old World and all those in the other— 
namely, ocelot cat, Geoffroy’s cat, tree ocelot, ocelot, and puma—are of the 
New World. We can count the bobcat as belonging to the Old World since the 
North American lynxes certainly migrated over the land bridge between Asia 
and America much later than the ancestors of the South American cats. The 
striking correspondence between species so different as domestic cat and 
cheetah on the one hand, and ocelot cat and puma on the other can hardly be 
fortuitous. 

Furthermore, apart from the recognized special position of the big cats, 
this is the first hint of a possible new criterion for classification in felid 
taxonomy: Besides plucking, several other behavioral characteristics seem to 
separate the Old and New World cats, e.g., feces-burying and the position of 
rest with the forepaws tucked under the breast in Felis, Lynx, and their closest 
relatives, both of which are absent in the New World cats and the big cats. 

If one were to take all these facts together and include all possible species 
in the additional research necessary, a similar relationship might emerge 
between the cats of the New and the Old Worlds to that between the monkeys 
of the New and Old Worlds, although the big cats would naturally have to be 
placed in closer relation to the New World cats and so would not constitute a 
parallel to the anthropoids. Of course, it is not to be expected that the rift is 
as deep and as clear-cut as between the platyrrhine and catarrhine monkeys, 
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the cats being a much more closely knit taxon. The caracals already seemed to 
hint at the possibility of intermediary forms, and more recent observations on 
8 African golden cats (Profelis aurata) revealed that this species generally 
exhibits a plucking intensity and a threshold value which place them more or 
less midway between the two groups outlined above. Thus, the genus Profelis 
(cf. p. 317) bridges the gap as far as this one behavioral characteristic is 
concerned: weak intensity (P. temmincki) — medium intensity (P. caracal and 
aurata)— high intensity (P. concolor). 

According to various verbal statements, the big cats seem to pluck in a 
similar way to New World cats. A female leopard plucked a small chicken in 
just the same way as I repeatedly observed in pumas—very vigorously, 
pulling upward perpendicularly and with a clearly distinguished shaking-off 
movement. Unlike a puma, however, the leopard plucked lying down part 
of the time and holding the chicken between its paws. One tiger plucked a 
chicken very energetically (film by D. Morris, unpublished). I saw an Indian 
lion in the Gir reserve make a few plucking movements at the elongated hair 
on the back of a large goat it had just killed (11 November 1969). I have not, 
however, seen leopards pluck goats. 

Besides hair and feathers during plucking, dead prey, dustcloths, and 
similar items, which easily get caught in the teeth, are also tossed away, these 
then usually fly some distance away, except if they remain hanging in the jaws, 
as for example a wad of cottonwool will often do. Occasionally a prey animal 
that is still alive but motionless (p. 30) will be treated in this way. A timid cat 
will likewise grasp small prey animals only loosely by the fur somewhere on 
their body and immediately toss them away again. This movement never 
signifies “shaking to death” but always serves only to free a furred or feathered 
object from the teeth, and the effect of this treatment on the prey is by no means 
fatal. A prey animal grasped with a proper killing bite is laid down, never tossed 
away. The shaking off or tossing away of prey or playthings can be seen most 
frequently, and at its most pronounced, in kittens, and in full-grown cats under 
specific conditions (pp. 122, 124). By being playfully tossed away in this 
manner, a bird can already lose quite a lot of feathers without having been 
plucked. Plucking and playful tossing away often shade gradually into one 
another when the prey animal only just corresponds to the lowest threshold for 
plucking. This was clearly the case when W5 and the caracal plucked sparrows 
(p. 45); when plucking blackbirds the two bobcats and W1, W4, W5, M3, M5, 
M8, and M9 behaved in just the same way. 

The big cats will often shake a large lump of meat, with bones attached, to 
and fro several times, in most cases without tossing it away, and afterward 
normally try to start eating at the point where it was grasped and shaken. 
Apparently this loosens the adherence of the muscular meat to the bones, 
creating an advantageous starting point. If this does not succeed imme- 
diately, they shake it again. Now and then domestic cats behave in exactly the 
same way with rats, which they sometimes have difficulty in cutting open. 
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This seems to be the only point of comparison between the shaking of the 
Felidae and the “death shake” of the Canidae: According to Seitz (1950), the 
fox pulls its prey apart by shaking; from dead prey it shakes off sand or 
similar matter adhering to it. The movement could well serve the same 
purpose with the Felidae, although they trouble little about such contami- 
nation. 

This point of comparison by itself is naturally not sufficient justification 
for regarding the “shaking-off” movement of the Felidae as homologous to 
the “death shake” of the Canidae. It probably is homologous, however, and 
one could imagine the path taken by evolution to be somewhat as follows: 
Formerly (as in the first German edition, 1956) I thought that, just like the 
death shake of wild Canidae, the tossing away of prey animals and of objects 
caught in the teeth, such as fur and feathers during plucking, derived from the 
same motor coordination as that with which, for example, all mammals shake 
water from their fur. This now seems to me unlikely. When mammals shake 
themselves, they stretch their neck and head roughly in the direction of the 
longitudinal axis of the body, a polar bear standing upright in the water, for 
example, vertically upward. As they shake, therefore, the nose is in the axis of 
rotation and makes only insignificant pendulous movements, if any. When, 
tossing objects away, however, the animals pull their heads in, the longitudinal 
axes of neck and head form almost a right angle to one another, and the axis of 
rotation runs in the longitudinal axis of the cervical section of the spine, for, of 
course, the turn takes place around the dens epistrophei. The tip of the nose 
therefore describes the largest curve. Thus the two movements are very 
different and the derivation of the one from the other not very probable. 
Tossing and shaking movements must have originated independently of one 
another. 

A head-shaking movement very similar to shaking off occurs in almost all 
mammals as a response to tickling or other irritation from small foreign 
bodies adhering to the head. All carnivores and many rodents first try to rid 
themselves of foreign bodies such as loose hair, feathers, particles of earth, 
and so on by means of this headshake before using their paws to remove 
them. Typical of this is the fact that sneezing and head-shaking almost 
invariably occur together. 

All carnivores known to me grasp beetles and the like as well as larger 
unfamiliar prey animals rapidly, and often only loosely, with their teeth at 
some arbitrary point and immediately toss them away again with a sideways 
swinging movement of the head (Leyhausen 19655; “bite-and-throw,” Ewer 
and Wemmer 1974). This must have been the movement from which the 
shaking of an object originated. It is arhythmical and asymmetrical: Never 
more than one sideways swing for an eighth to a quarter of a circle, release the 
object, swing back to the point of departure. As intensity increases, a second 
component running medially superimposes itself on the lateral movement of 
the head: The animals retract their chin and neck sharply and stretch them 
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upward again with a jerk; often their entire forequarters shoot upward as 
well. This is how the wild games of tossing and “catch and throw” originate 
(p. 122). 

Throwing away only to one side develops into object shaking when the 
teeth do not release their grip but take the object being held with them again 
as the head swings back. This way of originating explains a peculiarity of the 
genet which at first sight seems extraordinary (Fig. 6-3): Even when shaking 
an object repeatedly, her head always swings out to one side only, not back again 
over the median and out at the other side. Symmetrical shaking to and fro 
develops first in species like the large Indian civets and to some extent also 
Viverricula, which shake objects with far greater vehemence and frequency 
and are then unable to slow up their own momentum in the middle. As far as 
my observations show, being tossed away or shaken to one side only never 
breaks the neck of a prey animal, but confuses the normal functions of the 
labyrinth just for a few seconds. Animals thus deprived of their postural and 
spatial orientation are equally incapable of defense or escape movements, and 
the carnivore can bite again unimpeded at a more advantageous point. Cats 
never shake live prey animals as hard as the civets do (Leyhausen 19655; 
Ewer and Wemmer 1974: "bite-and-shake”), though occasionally some give 
a prey animal, which kicks violently after it has been seized, a brief shake at low 
amplitude when they want to carry it to their eating place and kill it there. 
Golden cats and fishing cats, for example, do this relatively often. After such a 
shake the prey animals usually hang more quietly, though not always com- 
pletely motionless. 

Very energetic and repeated shaking can temporarily cause respiratory 
paralysis in a prey animal (Leyhausen 19654); Krieg (1964) has observed this 
frequently and is probably right in assuming that the dens epistrophei squeezes 
the medulla. Even harder shaking eventually causes death by breaking the 
neck or back. 

Thus the death shake of many viverrids, hyenids (Kruuk 1966), mustelids, 
and canids developed. In the procyonids, however, it seems to be missing 
(Kaufmann 1962, Poglayen-Neuwall 1962, 1965). The Ursidae do indeed shake 
pieces of their prey, but Ido not know whether they do this only to break up and 
clean their food, as the Felidae do, or also to overpower and kill live prey. The 
tossing away of live prey does, however, seem to be phylogenetically very old; a 
fully fledged death shake is to be found not only in many insectivores but 
already, among the carnivorous marsupials, in at least Didelphis virginiana 
(Roberts et al. 1967), and Dasycercus (Ewer 1969): For details of the 
distribution and evolution of the various prey-catching actions of carnivorous 
marsupials, insectivores, carnivores, and some rodents and primates, see 
Eisenberg and Leyhausen (1972). 

Plucking, however, seems to be a development peculiar only to the 
Felidae. Even as early as 1956 (first German edition) I was unable to find the 
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FIG.6-3. Genet catches rat: (a) Before grasping; (b-d) bite in shoulder, forepaw 
presses hindquarters of rat down; (e-f) upward pull, forepaw slides off; 
(g) shakes once sideways; (h) back to center; (i) shakes again to same side; 
(j-k) swings only half way back; (l-n) tosses head with rat in jaws to side again; 
opens jaws (m); closes them again (n); (o-r) pulls rat back and in same move- 
ment carries it away. (Drawn from film.) 
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slightest sign of this behavior pattern in the few viverrids I observed (African 
mongoose, Herpestes ichneumon; genets, Genetta genetta and G. abyssinica, 
palm civet, Paradoxurus hermaphroditus). According to Dücker (1957), 
genets (Genetta genetta), the small Indian civet (Viverricula), the Indian gray 
mongoose (Herpestes edwardsi), and the banded mongoose (Mungos mungo) 
pluck fairly large birds from about the size of the jay upward. Extensive tests 
with these and several individual specimens from each of 21 additional species 
belonging to 19 genera, however, again produced not one single observation 
of plucking (Leyhausen 19654, Eisenberg and Leyhausen 1972). Zannier’s 
description (1965) of the dwarf mongoose “plucking” corresponds much 
better to what was said on p. 45 of the domestic cat than to plucking in the 
sense defined here; meerkats behave in exactly the same way (Ewer 1963). 

In addition to the shaking-off movement, the plucking of the Felidae 
comprises the following elements: aimed grasping of the feathers; an upward 
pull while the prey is simultaneously held down with the forepaws; and 
expulsion and spitting out of the feathers or hair. Of these elements only two 
are frequently to be seen in the viverrids: the holding fast of the prey with the 
forepaws, and the spitting out of feathers which become detached when they 
Start to eat into it. 

The entire genesis of plucking as outlined above can be clearly discerned in 
the films made of the bobcat; it is similarly revealed by kittens at play. All 
stages, from the isolated use of the four movements in their original form 
through to the highly specialized combination of them all, can be observed. 
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All the smaller Felidae begin to eat their prey by the head, though with birds 
they sometimes start at the wing joint (p. 71). Out of several thousand 
instances I witnessed only three exceptions: At the age of 9 weeks W10 ate her 
very first mouse from the rear forward; my female serval started on one of 
about 20 white rats by eating the testicles; and an adult female puma began to 
open up a duck by the breast. However, many individual animals, particularly 
of the somewhat larger species such as serval, golden cat, and fishing cat, start 
to eat fairly large prey animals such as rats and guinea pigs not by the head but 
just behind it, eventually biting through the neck and causing the head to fall 
off; sometimes they subsequently eat this too, but usually it is left. The big cats 
start at the abdomen or between the hind legs and apparently only rarely at 
the head or neck. On four occasions I saw different lions stubbornly biting 
away at the knee of a large buffalo, although with an animal of this size they 
could hardly succeed in biting off more than the skin and the joint capsule. A 
leopard behaved likewise with a large goat. According to Lindemann and 
Rieck (1953), European wild cats start to open up fairly large animals such as 
crows or guinea pigs by the abdominal cavity. This can probably be explained 
in the same way as the exceptional behavior of my ocelot cat when she started 
to eat a rabbit of approximately her own size: She tried time and again to bite 
into its head (Fig. 5-1”), but the skull bones obviously withstood her teeth 
and after a series of attempts at other points, from which she repeatedly 
returned to the head, she finally began to eat it by the neck. According to 
Cooper (1942), out of more than 100 inhabitants of a lion farm only a few 
“specialists” knew how to break open a horse’s head. As Lindemann notes in 
correspondence, lynxes have begun eating small birds at any and every point, 
chickens and quite large birds by the breast or stomach, whereas I always 
observed bobcat and caracal to start with the head. The Viverridae I observed 
also ate all their prey from the head downward, as do the polecat (Goethe 
1940) and the beech marten (Raber 1944). In this respect, as with their 
killing bite (p. 34), weasels and stoats are considerably more specialized: They 
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immediately bite open the cranium from the top and eat the brains, and when 
prey is plentiful this is all they do eat. Similarly, a coati (Nasua rufa Desm.) 
would eat mice from the head downward; it did chew up the head of a pigeon 
first, but then it scratched off the feathers and scraped open the skin of the 


stomach and breast with its paws, ripping out scraps of flesh which it then 
licked off its claws. 


8 


Consumption of Prey 


The favorite posture for eating is the crouch (Fig. 8-1). Cats will often eat 
small morsels in a standing position but with crouched forequarters; they will 
also drink in this attitude, but most often crouch fully. The big cats also like to 
feed lying down, holding the meat between their paws (Fig. 8-2). Photo- 
graphs from the wild often show them in this posture at a kill. In this as in 
other respects the puma and the cheetah prove themselves to be Felinae in 
Pocock’s sense (1917); they feed only in a crouched position (Fig. 8-1 c). If 
the morsels of food are not too large, Canidae and Ursidae also like to 
consume them lying down. However, they do not grasp the morsels, as cats 
do, between the undersides of their paws; they either grasp them with the 
radial side of their wrists pressed together, or they cross their paws over one 
another slightly, so that from the side and below one prevents the morsel 
from slipping way and from above the other presses it into the angle between 
the ground and the lower paw. The latter method is also occasionally em- 
ployed by the big cats with fairly small morsels (Fig. 8-3). Domestic cats can 
fish out very small morsels floating in fluid with their claws and then eat 
them straight from the paw; they may also make use of the second paw, 
sitting erect on their hind legs; in this posture, for example, they often 
consume insects. I have not observed this in other Felidae, but I have never 
seen them in such a situation. Certainly most of them are capable of this 
movement, for it also occurs in their play with small prey objects. 

Cats do not in general masticate but, using their carnassials as “shears,” 
they cut the prey up into small pieces or fairly long strips which they then 
swallow whole. Only the heads of fairly large prey animals are regularly 
chewed up. Evidently long strips of flesh as well as chewed-up heads already 
start sliding down the gullet while they are being cut off; domestic cats and 
the ocelot cat frequently retched rats’ heads up again and only then cut them 
into smaller pieces, which they finally swallowed. 

The position of the carnassials necessitates food being taken far back into 
the corner of the mouth to be bitten through. Since the prey is normally lying 
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FIG. 8-1. Crouched eating posture of small 
cat species: (a) domestic cat (W5); (b) FIG. 8-2. (above at bottom) Tiger 
? serval-9 ; (c) cheetah Ali (Frankfurt Zoo). eating. (Wuppertal Zoo) 


“felid fashion.” 
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on the ground, the cat's head tilts with the side that is chewing nearer the 
ground. This position of the head is predetermined by a central nervous 
coordination between the strong bite of the carnassials and the tilting of the 
head. Hence the cat bites even small morsels of food in this way and the 
tougher the morsel (or, in other words, the more strongly the cat is compelled 
to bite) the farther its head is tilted toward the chewing side. Obviously an 
interdependence also exists between the masticatory muscles and certain 
muscles moving the external ear: In the case of strong bites, chewing on one 
side and grasping with the canine teeth, the ears always more or less turn 
outward and lie flat, until they form an almost straight line with the top of the 
skull (Fig. 8-4 a). In the case of chewing on one side, often only the ear on the 
chewing side is laid flat whereas the other ear stands more or less erect (Fig. 
8-4 b and c). “One-sided” facial mime is frequent in cats in other contexts 
also. 

Head tilt and bite are coordinated only when chewing and cutting up food, 
but not when seizing with the canine teeth (for the purpose of killing or 
carrying). The two behavior patterns are based on different combinations of 
innervated masticatory muscles. According to investigations by Becht (1953), 


FIG. 8-4. Position of ears during strong 
bite: (a) Lioness bites through cartilage 
and tendons; (b) and (c) African wild 
cat flattens ear on chewing side more 
than the other; in (c) with defensive 
elements of expression superimposed. 
[ (a) Duisburg Zoo; (b) and (c) Frank- 
furt Zoo. ] 
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the lower jaw of the Felidae is by no means so firmly anchored in the joint 
that this alone would make the carnassials capable of smooth cutting. A 
construction such as this could easily jam when cutting up a thin but tough 
piece of sinew, which would naturally have catastrophic consequences for the 
predator concerned! Accordingly the jaw allows an adequate amount of play, 
e.g., about 5 mm in a tiger. Thus the upper carnassial can slide alongside 
the lower one and cut strongly only on one side at a time; the firm hold of the 
cutting surfaces is guaranteed by two masticatory muscles—the m. masseter 
and the m. pterygoideus— which by virtue of their specialized development 
and insertion in carnivores, and particularly in the Felidae, are capable of 
pulling the branch of the lower jaw firmly sideways toward the upper jaw. If a 
small piece of sinew does become wedged, the tight connection between the 
two cutting edges can be slackened at once. Since the two muscles are 
relatively weak and so can pull strongly enough for only a limited time, the 
chewing side alternates frequently during feeding. The tongue and snapping 
movements of the jaw convey the partially severed morsel from one corner of 
the mouth to the other; simultaneously the head tilts over to the new chewing 
side. Often several changes of side are necessary before a morsel is cut off and 
can be swallowed, mostly with a nodding movement of the head. Before the 
cat begins cutting again, it licks its lips, its nose (Fig. 8-3 a) and sometimes 
also its prey, then grasps it with its incisors by a portion that has already been 
half-severed and shakes it a little until it has found a convenient place to cut 
off the next piece. The rough tongue and the incisors often are used to scour 
and gnaw off scraps of flesh clinging to bones or pieces of skin too tough for 
consumption. In this way M1 cleaned out the long-haired skin of the back of a 
Norway rat and left it lying there, with the tail still attached. 

All the land carnivores known to me chew in a one-sided manner. 
Viverridae, and genets in particular, change sides more often than cats, while 
Canidae and Ursidae can chew much longer on one side since they genuinely 
masticate. For this a slight sideways movement of the lower jaw is not 
detrimental, and in the Ursidae it is in any case impossible, as their jaw joint 
is constructed differently. Ursidae (Leyhausen 1948), Procyonidae, Canidae, at 
least some Mustelidae such as the badger (Eibl-Eibesfeldt 19502), wolverine 
and skunk, hyenas, and among the Viverridae at least the palm civet (Martin 
1929-30) and the genets also break up their prey by placing their two 
forepaws on it, seizing a point with their canine teeth and incisors and 
stretching their head high ("tearing action”; Fig. 8-5 a). Although the small 
cats make wide use of the same motor coordination when plucking (pp. 44, 
52, 54), they do not normally use it for tearing up their prey; only the big 
cats occasionally tear off small pieces of meat in this way in a lying posture, 
but when doing so they do not press the meat to the ground with their paws 
but hold it fast between them, as already described (Fig. 8-5 b). Even when a 
prey animal slides away while they are trying to start cutting it up, many cat 
species seldom hold it with their paws, and if they do, they expend little 
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FIG. 8-5. “Tearing action”: (a) palm civet (Frankfurt Zoo), (b) lioness 
(Duisburg Zoo); (c) black-footed cat. For further details see text. 


energy on it. Many animals appear to be quite incapable of this. When half- 
grown, MI struggled for half an hour before he finally succeeded in cutting 
open the head of a Norway rat which kept slipping away; not once in the 
whole of that time did he make use of his forepaws. Herter and Herter (1953) 
similarly report that a "Kaspar Hauser” polecat never held its prey with its 
paws when eating. Genets do use the “tearing action” but comparatively 
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rarely; they prefer the "cat manner.” When on the ground eating a piece of 
meat which tends to slide away, they, too, scarcely ever hold it with their 
paws, but sitting on a branch they will do so at once if the morsel threatens to 
fall to the ground, one more example of how, even with mammals, many 
instinct movements may be rigidly tied to situations. There is certainly quite a 
difference between a piece of meat merely eluding the grasp of the teeth and 
its threatening to slip away as a result of other forces—in this case the force of 
gravity. In corresponding circumstances cats behave just like the genet, which 
generally seems to me to be behaviorally closest to the genuine cats of all the 
Viverridae I have so far seen. 

Nevertheless the small cats also possess the central nervous coordination 
for this movement, only the threshold of elicitation is very high; but very old 
animals, whose carnassials have become too blunt to cut up their food, often 
revert to it (Fig. 8-5 c) (“generic behavior,” in the sense of A. Haas 1962, 
1965; Leyhausen 19655). If they are holding the prey animal between their 
forepaws, as described above for the big cats, it can happen that after the head 
is removed they peel the fur right back while pulling the contents out with 
their teeth. This result is fortuitous, though for a time an ageing serval of 
mine achieved it so often that I almost believed there was method in it. W. 
Scheffel (personal communication) relates the same of a male flat-headed cat 
(Prionailurus planiceps), whereas my specimens of this species (2%, 288) do 
nothing similar, even though some of them are very advanced in age. Linde- 
mann’s belief that European wild cats tear the skin from the body of their 
victim with their claws, referred to on page 48, may derive from corres- 
sponding observations. The serval abandoned the tearing action when she 
was about 19 years old, and her prey animals had to be cut up for her; it may 
be that the remaining stumps of her incisors and canine teeth were no longer 
strong enough for the purpose. The same thing happened later to the male 
black-footed cat, Felis nigripes, shown in Fig. 8-5 c. A male Asian golden cat, 
Profelis temmincki, proved quite incapable of regression to the tearing action; 
when his carnassials blunted or fell out, all his prey animals had to be cut up 
for him. 

So far the only small cats in which I have frequently been able to observe 
the tearing action as normal behavior and not as a result of old age are our 
flat-headed cats. In other respects too, however, this species reveals a number 
of morphological and behavioral peculiarities, some of which may no doubt be 
regarded as primitive traits, others as adaptations to ecological conditions 
which are unusual for cats; all this has yet to be investigated in detail. 

When eating not very small mammals, cats exhibit a motor pattern I have 
never seen up to now in other carnivores: Having eaten the forequarters of 
the prey animal as far as the abdominal cavity, they usually pull out the diges- 
tive tract and eat it; frequently, but by no means always, they squeeze out 
the contents of the stomach and the small intestine, and still more often of the 
lower intestine. The tongue, slightly rolled under, squeezes a section of the 
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intestine against the palate and presses it outward toward the incisors, then 
the intestine is snapped in a little way and the next section pressed out. The 
contents issue from the free end of the intestine and fall or drip to the ground. 
I have seen this behavior in almost all species I have observed, including lions 
and leopards in their natural habitat. The stomach and cecum of small rodents 
are often left lying uneaten, despite being sniffed at several times. Probably 
this is due to the varying digestive state of the contents. 

Apart from plucked feathers, hairs and fairly small pieces of bone, small 
prey animals are for the most part devoured completely. From two fairly large 
hens (cf. Fig. 3-4) my ocelot cat left, in addition to the feathers, only the beak 
and two fragments of thigh bone of the first and absolutely nothing whatever 
of the other. According to Lindemann and Rieck (1953), European wild cats 
left only the legs, parts of the back, and the large feathers of partridges, and, 
just like M1 (p. 60), the long-haired skin from the back of Norway rats. 
Lynxes (Lindemann, personal communication) reject the feathery legs of 
grouse, and my serval left the heads of all but such small animals as mice and 
day-old chicks. In the course of numerous experiments, my domestic cats at 
best only half consumed dead blackbirds and for the most part soon regurgi- 
tated what had been eaten, the ocelot cat likewise. I cannot suggest a reason 
for this. Ocelots and bobcats, on the other hand, ate their blackbirds entirely. 
My domestic cats consumed the skinned bodies of owls, hawks, jays, nut- 
hatches, and a heron, except for the thickest bones. They did not, however, 


accept a skinned polecat; the ocelot cat ate even this. In the case of a skinned 
fox, M5 and W1 definitely did not touch it and W5 probably not, whereas M3, 
M4, M8, and W4 positively surfeited themselves on it. Too little has yet been 
established of the corresponding habits of other cat species. 

If cats are not disturbed during the course of their meal and are not 
extremely hungry, they display neither haste nor greed, but take a rest at 
intervals and finally wash their face and paws thoroughly. 


9 


The Factors Eliciting and Directing 
Behavior Toward Prey 


—— 


When investigating the releasing mechanisms which elicit and direct the 
behavior of cats toward prey, it is necessary to distinguish at least four groups 
of sign stimuli which issue from the prey animals and which— 


(1) elicit and guide the preliminary prey-catching actions, 
(2) elicit and guide the grasp and the killing bite, 
(3) stimulate the ingestion of food, and 


(4) determine at which point the cat will begin to eat its prey. 


There is no unitary “schema” for prey in the sense that only a single 
releasing mechanism reacts to all stimuli coming from the prey. Which are 
the individual stimuli cats respond to without previous relevant experience, 
and which those they respond to only after acquiring such experience—in 
other words, in any particular case is an innate releasing mechanism (IRM), 
an IRM modified by experience (IRME), or an acquired releasing mechanism 
(ARM) (Schleidt 1962) involved?—is a question that cannot be answered in 
full at present. 

There is also no IRM which would innately identify any particular species 
of animal as prey for the cat. It is, however, common knowledge that both 
young and old domestic cats are immensely attracted by rustling and scratch- 
ing noises and squeaking sounds. Very probably these register on an acoustic 
IRM. What is elicited by this, however, is not prey-catching itself but only the 
appetitive behavior: The cat runs more or less straight toward the source of 
the sound, looking searchingly around at the same time. Crouching, stalking 
and lying in wait begin only when the cat sees a Movement or—if it is already 
experienced with prey—the prey animal sitting still. However, if it reaches 
the source of the sound, for example, in deep litter, without anything having 
appeared, it often feels around with “angling” movements (p. 18), and either 
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grasps the prey animal with its claws and pulls it into the open, or flushes it 
thus from cover and then chases it “optically.” In contrast to carnivores such 
as the polecat, badger (Eibl-Eibesfeldt 19504, 1955), coati (Kaufmann 1962, 
Leyhausen 19544), or banded palm civet, Hemigalus derbyanus (Eisenberg 
and Leyhausen 1972), that hunt by rooting around with their snout, a cat does 
not normally approach with its nose until it can see what it is biting (but see 
p. 71). 

Young domestic cats that grow up without having contact with small 
animals of other species at first regard any other animal as a “fellow cat” (p. 
160 et seq.). If, for instance, a mouse is put with the cat, the mouse remains 
unnoticed as long as it does not move. If it moves slowly it will be sniffed; but 
it is chased and pounced on only if it runs quickly away for any distance. Any 
not-too-large object moving rapidly over the ground elicits the chasing and 
catching movements, most intensely of all when it runs away from the cat or 
at right angles to it. In contrast, movement toward the cat causes inex- 
perienced animals to hesitate and, if the size and speed of the object increase, 
to retreat or even run away. In all the tests made the result was the same 
whether the object was a mouse running past, a rabbit's paw pulled along on a 
string, or a rolling ball of paper. The movement and the direction of move- 
ment of a not-too-large object are, therefore, the only factors which innately 
release a cat’s catching actions. Correspondingly, at the age of 55 days Linde- 
mann’s European wild cats (1953) pursued a sparrow only for as long as it 
fluttered around, but seemed not to see it any more when it sat still. “Yellow 
Ear” walked past the sitting sparrow at a distance of only 7 cm, but seized it 
immediately when it moved. Likewise, according to Baege (1933), inexperi- 
enced dogs chase only after things that move swiftly away from them. This is 
also apparently true of all viverrids so far investigated (Dicker 1957, 1962, 
1965; Ewer 1963; Leyhausen 19654; Eisenberg and Leyhausen 1972). Schmitt's 
statement (1949)—that primarily his young cats, which were quite inex- 
perienced with prey, took scarcely any interest in birds but, in contrast, a great 
deal in mice—cannot be utilized because he does not say how these animals 
were moving when the kittens saw them for the first time. 

In addition, I used three toy metal mice, that were the actual size, shape, 
and color of mice with clockwork mechanisms inside them. The “straight 
mouse” ran very fast straight ahead; the “circling mouse” ran more slowly ina 
circle of about 1.5 m in diameter; the “velvet mouse,” covered in velvet, rana 
short distance straight ahead, rolled over, ran on in a fresh, unpredictable 
direction, rolled again, and so on. Although the clicking of the clockwork 
disturbed them considerably, various domestic cats and the ocelot cat pursued 
the “straight mouse” immediately. In contrast, they only followed the “circling 
mouse” nervously with their eyes and, at. most, prodded it cautiously with one 
paw when the clockwork had run down (Fig. 9-1). Because of the irregular 
way it ran, often quite suddenly straight at the cats, and its particularly loud 
noise, the “velvet mouse” was not always pursued, but on several occasions 
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FIG. 9-1. “Tapping”: M3 with "circling mouse.” 


was struck hard as soon as it stood still; once it even received a “killing bite” 
from the ocelot cat (see Fig. 2-9). As a rule only rabbits’ feet or, less often, 
small balls of loosely rolled white paper, dust cloths, and similar dummy objects 
induce the killing bite. In my presence Lindemann’s European wild cats 
precipitated themselves in a genuinely “wild” fashion onto the fur-trimmed 
boots of a woman visitor and bit and pulled at them. Both mice with metal 
exteriors, even the zealously pursued “straight mouse,” were, at the most, 
grasped once but never bitten. 

Obviously, a prey object must have a furlike covering in order to elicit the 
killing bite. Of all the cats I have observed, the only one to flout this rule was 
Bueno, the tree ocelot (Leopardus wiedi; Leyhausen 19655): Bueno’s first 
“prey” was an empty mineral water bottle. He approached this unknown 
“thing” inquisitively, sniffed first at the bottom half, then stood up against it 
in order to investigate the top part as well. As he did so the bottle fell over, 
and in the next instant Bueno had bitten it in the “nape,” i.e., in the neck of 
the bottle not far below the thickened mouthpiece (Fig. 9-2 a). He then threw 
his whole body over it (Fig. 9-2 b), just exactly as the ocelot cat Muschi did 
with the rabbit (cf. Fig. 5-1 b and c). At the time about 7 or 8 months old, 
Bueno had a conspecific female playmate of the same age, Bonita (Leyhausen 
1963), but had had no experience whatever of live prey animals. Both cats had 
been fed regularly and almost exclusively with dead mice, rats, guinea pigs, 
and chicks since they were able to eat solid food. From a single observation 
like this, one cannot, of course, draw far-reaching conclusions, such as that it is 
only experience with live prey animals that restricts the killing bite to prey 
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FIG. 9-2. Tree ocelot Bueno with mineral water bottle. For explanation see text. 


objects with a furry surface; or that experience in play, and particularly prey- 
catching play, with conspecifics of the same age has no influence; or that cats 
with experience of prey would never act in the same manner under any 
circumstances. The fact that cats with considerable experience of prey “fell 
for” the velvet-covered toy mouse does not argue in favor of experience 
having much influence. 

As is demonstrated by the experiments with toy mice, by Lindemann’s 
observation of a wild cat which walked right past a motionless sparrow, and 
by many of my own observations of inexperienced domestic cats which sniffed 
at mice that were sitting still but did not attack them, the prey’s scent plays no 
primary part in the elicitation of catching and killing actions. Unlike Canidae 
and Mustelidae, cats cannot follow the volatile scent of prey animals. Except 
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in relation to sexual behavior and the intake of food, perception of scent 
appears generally to be of minor importance to cats (Leyhausen 1953; see 
p. 71). Cats with experience of prey, however, seem to nose their way along 
the pungent "mouse tracks” (Eibl-Eibesfeldt 19505) marked with urine that 
mice make moving to and from their holes. In contrast, detailed experiments 
by Räber (1944) indicate that the beech marten must get the scent of its prey 
before it jumps and bites at it. It will creep up on dummy objects which do not 
smell like live prey and prepare to jump at them, but does not actually jump. 
According to Morris (1929-30) their sense of smell does not help tigers and 
leopards in tracking down and pursuing their prey either. 

In contrast to many other predators, such as the beech marten and 
polecat (Räber 1944), kusimanse (Naundorf 1936), otter (von Sanden 1939), 
and possibly bears (Leyhausen 1948)—even the nut-cracking marsh mon- 
goose (Steinbacher 1938-39) probably employed on nuts an instinct move- 
ment intended for eggs and snails—cats are endowed with no reaction 
whatever to eggs, although for the most part they like licking up the contents 
of an egg. Nor do I know of any case in the literature where cats are reported 
as egg thieves. 

As already described above, when the approach is swift the killing bite 
apparently finds its target only as a result of being coordinated in the CNS 
with the striking paw. However, this grasp of the paw, the grip of the teeth 
when picking up the prey before carrying it around, and even the killing bite 
itself in undisturbed circumstances, are optically guided. The decisive factor 
here is that the prey object’s shape is clearly divided into head and body. 
Indefinably shaped objects are seized indiscriminately. The purpose of the 
following experiments was to shed light on this question and simultaneously to 
establish whether the same stimuli determine that eating begins at the head. 

I slit the fur around the neck of half-grown, freshly killed rats and stripped 
it off. In half the animals the tail remained attached to the body, in the other 
half to the fur. Similarly, I cut off some of the heads and left others on the 
skinned bodies. Of the heads left on I likewise stripped half. I turned the 
separate furs right side out again, filled them with meat and sewed them up 
with a few stitches at the fore-end. On some of these “fur sausages” the legs 
remained pulled inside. On a few tailless "fur sausages” I sewed a head on 
the rear end. The result was five dummies for each of the following com- 
binations, making 60 dummies in all (Table 9-1). 


These were presented to various domestic cats and the ocelot cat (Fig. 93) 
with the following results: 


(1) All dummies with a head were without exception seized behind the head 
for carrying, even when the head was sewn onto the rear end. 

(2) All dummies without a head were seized indiscriminately, at the front, at 
the rear or in the middle. 


O 
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TABLE 9-1 
NO. OF NO. OF 
FURLESS BODIES DUMMIES “FUR SAUSAGES” DUMMIES 
Without head or tail 5 Without head or tail 
With head but no tail (a) legs pulled inside >) 
' (a) head in fur 5 (b) legs hanging out 5 
(b) head stripped 5 Head on rear end, no tail 
| i (a) legs pulled inside 5 
With tail but no head 5 3 
(b) legs hanging out 5 
With head and tail With tail but no head 
(a) head in fur 3 (a) legs pulled inside 5 
(b) head stripped 5 (b) legs hanging out 5 
Total 30 Total 30 


(3) All furless bodies with a fur-covered head were started on from the head. 
When the head had been eaten, after a pause feeding was resumed in 6 
cases at the rear end. 

(4) In the case of furless bodies with the head stripped or without a head, 
eating was begun at some indiscriminately chosen point, often at one | 
extremity. | 

(5) Without exception all “fur sausages,” with or without a head, were started 
on from the fore-end, even when the head was sewn onto the rear end. 


In all cases, the presence or lack of a tail had no noticeable influence, nor 
similarly did the presence or lack of paws in the case of the “fur sausages.” 
Three conclusions may be drawn from the foregoing: 

1. The carrying grip and probably also the killing bite are guided optically 
and are dependent solely on the prey object’s head and body being discernible; 
other appendages to the body are of no importance—Räber’s owls (1949) | 
contrast sharply here—and the bite is not dependent on scent stimuli, e.g., 
issuing from the anal region, since otherwise the headless and furless bodies 
would also have been grasped at the front instead of at some arbitrary point. 

2. When cutting up and eating the cat does not orientate itself optically; 
for in the case of “fur sausages” with head attached to the rear end it always 
starts on them from the front, but in the case of a body with a head it starts at 
the front only when the head is still in its skin. For optical orientation when 
picking up, however, even a stripped head is adequate. Finally, the loss of 
orientation after a fur-covered head has been eaten also reinforces the argu- 
ment that optical stimuli are not involved, but rather that some other 
attribute of the fur provides orientation. Furthermore, both “fur sausages” 
and normal prey animals continue to be eaten from front to rear after the 
head has been consumed. 


70 


i 


i HN 


N n 
a se 
iit N il [i 


it) 


N 


Cat Behavior 


FIG. 9-3. (a) “Fur sausage” 
with head sewn onto rear; (b) 
ocelot cat picks up “fur sau- 
sage” by “nape” to carry it 
around; (c) starts eating fur 
sausage “correctly” at front 
end; (d) for comparison, 
starting to eat white rat she 
just killed; (e) starts eating 
headless and furless body by 
testicles. 
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3. Scent and taste stimuli also cannot determine the starting point for 
eating, since appropriate stimuli issuing from the head fur would then also 
have been effective when the head was sewn on the rear end of a “fur 
sausage.” 

If, therefore, neither optical nor scent nor taste stimuli determine how the 
cat cuts up and eats its prey, by a process of elimination it would seem likely 
that tactile stimuli are responsible. In fact, the film records show that, before 
beginning to eat and after each pause in feeding, the cat moves its nose rapidly 
to and fro several times over the prey, usually without actually touching it; 
presumably it feels the direction of the hairs with its outspread whiskers. This 
also explains the not infrequent occasions when birds are started on at the 
wing joint (observed several times with domestic cats and once each with a 
caracal and a cheetah). According to tests made by Ewer (1968, 1969), the 
same happens with a viverrid (the kusimanse, Crossarchus obscurus) and two 
carnivorous marsupials (Dasycercus cristicauda and the Tasmanian devil, 
Sarcophilus harrisi). However, one need not necessarily conclude from this 
that the behavior of the marsupial and the placental carnivores is homo- 
logous. The lie of the hair or feathers is apparently such an obvious guide to 
orientation on the body of warm-blooded animals that analogous behavior 
patterns for palpating it evolved in various classes of animal: According to 
Lorenz (verbal information) pythons likewise palpate—though, of course, 
with their tongue—prey they have killed before they seize its head in order to 
swallow it. Pythons can also make the same “mistake”; and when they do, 
they also begin with the wing joint, for example, when they eat geese. Apart 
from the head, the wing joint is simply the only part of the body from which 
all the feathers point away. 

Analogous experiments to those described here were carried out by Greene 
(1976) with coral snakes and king cobras, in other words, snakes that catch and 
eat other snakes and lizards. They, too, always swallow their prey head first 
and it is the way the scales are arranged on the prey, like slates on a roof, that 
mediates orientation. 

What has been said here about orientation on the body of a prey animal 
applies, of course, only to a cat in full possession of all its sensory faculties. It 
does not mean that the cat’s only locating mechanism for the killing bite is 
optical and for the eating bite tactile. It is well known that cats can catch mice 
in the dark or when they are hidden under fallen leaves in a wood. An Indian 
leopard cat that was blind in one eye did have to be able to see prey with its 
sighted eye when it was still at a distance, but it then caught it quite as adeptly 
even if the prey moved to its blind side as the cat approached it. Gottschaldt 
demonstrated to me with film material (unpublished) that a blindfolded cat can 
locate a mouse on a table very quickly and, as soon as it touches it with its 
vibrissae, grasps it with a precise nape bite at lightning speed—according to 
Gottschaldt’s measurements, within one-tenth of a second. If all the cat’s 
sinus hairs are removed, this performance is not affected as long as it has its 
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sight; but if now the cat’s eyes are blindfolded, it cannot locate its prey; if it 
touches the prey with its nose by chance, it does bite but is incapable of 
finding the nape and bites whichever part of the body happens to present 
itself. Although it must be assumed that, in the dark or blindfolded, the cat 
locates a prey animal acoustically before it touches it with its vibrissae, it is a 
remarkable fact that under the given experimental conditions the cat is no 
longer capable of this when deprived of them. 

Gottschaldt and Young (1977a, b), and Schultz, Galbraith, Gottschaldt, 
and Creutzfeldt (1976) investigated the functions of the receptors present in 
the sinus hair follicles, the afferent fibers leading to the trigeminal nucleus 
and on to the sensory cortex, and the nerve cells served by them. They found 
four different types of receptors and a highly complex mechanism for evalu- 
ating the excitatory impulses passed by these to the sensory nuclei and 
somatosensory cortex. These enable the cat to perceive the degree, direction, 
speed, duration, and any rhythm of the deflection of a sinus hair from its 
normal position, and locate the point on the upper lip where the affected hair 
or hairs are sited. In this way the cat can not only find the direction of the 
hairs on a prey animal’s body, but also, in fact, can keep a check on the 
movements of a prey animal close under its nose or already between its jaws, 
as described on p. 30. In this case too, as already stated on p. 33 describing 
the cooperation between the receptors in the dental pulp of the canine teeth 
and the motor mechanism of the killing bite, the time taken by the sensory 
and motoric impulses is extremely short, with the result that the cat can 
follow with its head even the fastest movements of a prey animal. 

The above named investigators further established that, even when stimu- 
lus strength is kept constant, the central nervous excitation that can be 
registered varies considerably. They assume that the cat is capable of switch- 
ing this sensory apparatus on and off at will. If the assumption is correct, this 
probably depends on the position of the sinus hairs, which the cat can and, of 
course, does change at will in conjunction with the investigation of objects and 
the arousal of attention (Leyhausen 1953, p. 30). This fits well with the 
findings of Flynn and colleagues (Bandler and Flynn 1972; Flynn 1969, 1972; 
Flynn, Edwards, and Bandler 1971), who discovered two different sensory 
areas on the lips of cats: The area on which the sinus hairs stand, and the edges 
of the upper and lower lips. A touch on the former caused the cat to turn its 
head to the stimulated side and open its mouth, a touch on the latter caused it 
to close its jaws. Both reflexes function, however, only if electrostimulation of 
the hypothalamic area from which prey-catching can be elicited is carried out 
simultaneously. As would be expected, the contralateral side reacts more 
strongly. The same applies to the lateral movements with a paw such as the 
cat performs when playing “chase” (p. 121). In conjunction with hypotha- 
lamic electrostimulation, this can be elicited either visually or, if the eyes are 
blindfolded, by touching the inner side of the paws, and again more intensely 
on the contralateral side. Hypothalamic electrostimulation also causes specific 
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changes in the response of various cell elements of the optical cortex to the 
same optical stimulus, depending on the locus stimulated (Vanegas, Foote, 
and Flynn 1969-70). All this together only confirms yet again the extent to 
which the central nervous state of the propensities determines the readiness 
to function, and the mode of reaction of the sensory systems right down to the 
single receptor cells; and how closely woven is the “cloak of reflexes” (von 
Holst 1936) that surrounds the movement patterns coordinated in the central 
nervous system, and acts as adjustment factor and buffer between them and 
the details of the various situations. If, however, Flynn (1972) considers that 
these findings contradict the concepts of “instinct movement” and "fixed 
action pattern” because the component reflexes and actions analyzed by him 
can also be elicited singly outside the framework of a fixed sequence, he is 
mistaking the meaning of these concepts (cf. p. 136 et seq.). 

Little can be said about the elicitation of the instinct movements con- 
nected with consumption of food (biting, chewing, and swallowing). Obser- 
vations on a blind kitten that appeared to have no sense of smell (Leyhausen 
1953) lead me to suppose that the active consumption of food—i.e., the 
decision whether an object will or will not be eaten—depends on olfactory 
stimuli, but that chewing and swallowing are induced by taste and (perhaps) 
touch stimuli. 


Table 9-2 summarizes what is known so far about the sign stimuli 
eliciting the seven components of behavior toward prey I have discussed. 
In addition to these stimuli, which innately elicit and direct the behavior, 
there are a number of others to which the cat learns to react in the course of 


TABLE 9-2 


SENSORY SPHERE SIGN STIMULI ACTIVITY ELICITED 


Hearing Rustling and scratching sounds, Appetence for prey-catching 
squeaking call-notes 
Sight Not too large object moving be- Approach to prey (stalking run, 
side or away from cat creeping in, watching, spring- 
ing, grasping) 
Touch Furlike surface of object seized Killing bite 
Sight Recognizable head-and-body Taxes of grasping, killing, pick- 
shape of prey object ing up to carry around 
Probably Not known Cutting open 
smell 
Probably Not known Chewing and swallowing 
taste 
and/or 
touch 
Touch Stimulation of whiskers by di- Taxes of cutting and eating 


rection of hairs on prey 
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its individual experience. Whether the killing bite is aimed preferentially at 
the nape or at the throat is, to some extent, dependent on experience and 
often varies in one and the same individual depending on the prey species (see 
p. 106 et seq.). The cat must learn to recognize motionless animals as prey 
and to discern which animals can be considered as prey at all. It must also 
learn which are to be treated as conspecifics and which as superior enemies 
(see p. 160 et seq.). Cats probably also learn to recognize and at least partially 
interpret the species-specific vocalizations of the prey species occurring in fair 
numbers in their biotope. 

The extent to which the innate and the acquired are intricately interwoven 
here emerges from the experiments of Roberts and Bergquist (1968). Eleven 
cats were reared in isolation from the age of 5 days onward. The only 
movable objects they encountered in their confined cages were pieces of food, 
paper food dishes, the rags of material used to line their sleeping box, and 
their own tails. As juveniles they were occasionally, though relatively rarely, 
observed playing with all of these. When they became adult, the cats were 
stimulated to prey-catching by means of electrodes. The same was done with 
10 cats of roughly the same age that had grown up with their littermates. The 
authors fail to mention whether these control animals had any previous 
experience of prey. In the experimental situation, neither they nor the 
isolated animals attacked rats spontaneously, but they all did so under elec- 
trical stimulation. All of them first attempted to grasp the rat with a nape bite 
and overcame any resistance from it in the same way as in “normal” prey- 
catching (see pp. 28, 77). The experiments were filmed, and analysis of these 
films revealed no difference between isolated and control animals as regards 
the form of the behavior pattern. Differences between the two groups did 
nonetheless occur: (a) The control animals attacked more decisively and 
tenaciously, particularly if the rat resisted; (b) They aimed their bites more 
precisely (cf. pp. 18,91, 291); (c) when a plastic sponge was put in instead of 
the rat, they attacked it only after long hesitation and less tenaciously than if it 
had been a rat; the isolated animals, however, attacked the sponge more 
violently if anything than the rat, although the method of evaluation used 
prevents this conclusion from being established with statistical certainty. A 
simple explanation for these results would be that the isolated animals were 
more timid in the face of the unfamiliar prey animal than were the control 
animals, which after all knew at least other cats not only by sight but also 
from direct contact (cf. p. 89). Yet under electrical stimulation the isolated 
animals did not show a preference for attacking the objects, enumerated 
above, which they already knew, as might be expected if the objects eliciting 
prey-catching had to be learned solely on the basis of a “conditioned” choice of 
stimulation. Only one animal took, in passing, a quick bite at the food dish, 
and three snapped hastily at a piece of food. The rat and the sponge alone 
elicited proper prey-catching. On the other hand, however, one cannot assume 
that a strange, not too menacing object will be attacked in preference to a 
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familiar object—although this is possible in principle; for in an electro- 
stimulation experiment it is almost impossible to persuade a cat with 
considerable experience of prey to attack objects such as a sponge, or even 
stuffed animals that look relatively lifelike, i.e., they differentiate more 
precisely than the control animals in this experiment. The difference between 
control and isolated animals in the violence and tenacity of their attack could 
also, however, be partially caused by differences in strength of motivation and 
not merely by the fact that the prey objects had a more intimidating effect on 
the isolated animals than on the controls (see p. 95). 

The most important role in the fulfilment of appetence for prey, however, 
is played by remembrance of locality. As already stated elsewhere (Leyhausen 
1953), cats possess an exceptionally well-developed memory for places, and 
after only one positive experience they will often, and repeatedly, seek out the 
particular place in a room or on a certain piece of land with astonishing 
precision in order to “look for more,” even though many weeks may have 
elapsed since they last set foot in the area concerned. 


The Prey of the Domestic Cat 


In principle, domestic cats are capable of catching any live animal not bigger 
than themselves, but in general they do not venture against animals larger 
than rats or pigeons. They will eagerly seize insects as small as the common 
house fly, and for the most part eat them with obvious enjoyment; some 
eagerly hunt grasshoppers and satiate themselves on them (p. 18, Hoch- 
strasser 1970). Cockchafers (Melolontha vulgaris), however, are normally 
caught only by inexperienced cats: They stick to the teeth and paws and can 
only be shaken off again with difficulty, and after a few further attempts they 
are finally disregarded altogether. Frogs and toads are caught in play; the 
frogs often killed and occasionally eaten, as are lizards and snakes. According 
to Hornung (1940), domestic cats hunt squirrels as soon as these come down 
onto the ground. My cats killed and half-devoured a garden dormouse that 
strayed into their cage in the night, but in contrast to this W5 did not touch a 
garden dormouse nestling, although she had caught and eaten a mouse just 
before. In rural areas, cats like to catch young wild rabbits. Several times I 
have seen them arrive with polecats and stoats they had killed. On one 
occasion, after a long battle, a domestic cat killed a beech marten which had 
invaded a chicken run. Shrews and moles do get caught, but usually they are 
released again after the first bite and are eaten only in exceptional cases (Kirk 
1967, 1969). The European wild cat behaves in exactly the same way toward 
these little insectivores (Sladek 1970). Birds of all species are also on the list 
of prey; but mice and rats are preferred. A cat's keenness for rats depends, 
according to Schwangart (1932, 1933, 1937)—and in contrast to Loir (1930)— 
less on the size and strength of the cat (in this respect even a puny cat is more 
than a match for the largest rat) but rather on its “temperament” and 
“fighting spirit.” This is certainly true, and is based on the special nature of 
the sign stimuli eliciting prey-catching (p. 64 et seq.) as well as on the way 
the rat reacts to the cat’s attack. If the rat is not taken completely unaware by 
the cat and seized by its neck too swiftly for it to be able to dodge, the rat 
turns and jumps at the cat, usually toward its face, with piercing threat 
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squeaks (Eibl-Eibesfeldt 1952) (Fig. 10-1). This is too much for the cat: It 
recoils and usually runs away. Even cats that are keen rat hunters for the most 
part catch only rats which are half-grown or even smaller, and which do not 
yet switch from defense to attack (this is something rats do not do until they 
are almost adult). It also depends on how far advanced the cat is in its attack 
when the rat springs at it. If the cat is still lying in wait, stalking or sniffing its 
way warily forward, even a cat that is genuinely keen on rats will often retreat. 
If, on the other hand, the cat is about to seize and kill, the rat’s counterattack 
has much less chance of succeeding. 

Fighting with an attacking, adult Norway rat is something few domestic 
cats will undertake. Even those that do react initially with defensive behavior: 
They retreat a little, pull in their head, flatten their ears, sit back on their hind 
feet, that are placed well apart, and strike the rat with alternate forepaws. In 
all cats a blow from the paw is a defensive action, even when, as a result of 
superimposition of moods (p. 189 et seq.), it is ostensibly being used in attack. 
The forward motion of the paws when catching prey, described earlier, is not 
a blow but rather a swift grasp in the direction of the axis of the cat’s own 
body. By contrast, a blow always reaches out sideways and comes obliquely 
down from above. Violent paw blows, coming in rapid succession, are 
something a rat cannot withstand for long: It either collapses from exhaustion 
or tries to escape, and in that instant the cat is upon it and seizes it by the 
nape. The rat has no further hope of escaping. However, I would stress once 
again that, in my experience, very few domestic cats will fight relentlessly to 
the finish with full-grown Norway rats. 

Once my ocelot cat behaved quite differently (pp. 28 and 29): She evaded 
the rat’s counterattack each time, drew back, and after a while tried a fresh 


FIG. 10-1. Rat jumps at face of recoiling M3. 
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surprise attack; she would then take a hurried and—as far as I could see— 
badly aimed bite at it and instantly jump away again. She continued this 
process until the rat was finally exhausted and allowed itself to be bitten to 
death without resisting. According to Hornung (1943), a domestic cat em- 
ployed the same technique when fighting a weasel. Naturally it can only lead 
to success if the rat does not find a bolt-hole during a pause in the fight. All in 
all, the overpowering of large Mustelidae by cats described above constitutes a 
really very rare exception. 

The question whether the domestic cat is “useful” or “harmful” is, un- 
fortunately, usually disputed with passion and prejudice rather than with 
expert knowledge and a desire for objectivity. There are those who believe 
that the cat is a danger to our small bird population and that any domestic cat 
straying in a game reserve must be immediately shot. In Germany, Schwangart 
(1937) has been pleading indefatigably for decades on behalf of the cat, and I 
cannot but agree with him. During the years 1947-48, for example, in the 
ruins of the old city of Freiburg the common redstart birds multiplied 
noticeably despite the abundance of “bomb site cats”; yet this species of bird 
frequently builds its nests in places particularly accessible to cats. All argu- 
ments in the cat’s favor have so far only been of an indirect nature. A very 
weighty direct argument is offered by the hunting method noted on page 16, 
which is definitely detrimental to success in bird hunting. Primarily, all cats 
hunt both birds and rodents with equal zeal, and many obviously prefer eating 
birds. But they cannot catch them as easily, and for this reason with increasing 
experience many soon give up hunting birds. However, our town cats today 
are often compelled, because of the almost total absence of rodents in their 
territory, to concentrate on chasing birds in order to discharge their pent-up 
hunting propensities. Even in these circumstances, however, cats are not 
capable of seriously endangering the songbird population of a substantial area. 
They almost always catch only old, sick or young specimens. But three- 
quarters of the young birds must perish anyway, since the size of population 
in an area remains fairly constant on an average over the years. Or do the 
fanatical bird protectors prefer their darlings to die in agony from hunger, 
cold, and damp rather than swiftly through the agency of the cat? During 
years in the field I have observed countless times how cats have caught a 
mouse or a rat and just as often how they have stalked a bird. But I never saw 
them catch a healthy songbird that was capable of flying. Certainly it does 
happen, but, as I have said, seldom. I should feel sorry for the average 
domestic cat that had to live solely by catching birds. How often cats are 
unjustly given a bad name as wicked bird catchers is demonstrated by the 
following example: In a park in Bonn two stray cats were trapped because 
they were alleged to be catching the birds at the bird tables situated there. 
They were handed over to me for my research work and received the numbers 
W6 and W7. Neither of them would accept birds, dead or alive, when offered. 
W7 was an excellent mouser. Ordinarily W6 was not interested in any prey 
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animals; only when she had kittens of an appropriate age did she carry mice to 
her nest (p. 81 et seq.) and then also ate of them herself. Even then she 
would not touch day-old chicks. None of this rules out the possibility that 
occasionally in someone’s garden a nest of young birds, which was the delight of 
the owner of the garden, is destroyed by cats. But, taking an overall view, this 
certainly has no great significance, and the nest site will assuredly be used 
again the following year by the same species of bird, unless the population 
diminishes for other reasons. Sometimes there may also be one particular cat 
whose method of hunting varies considerably from the norm and which, for 
that reason, is unusually successful at hunting birds. 

The arguments put forward by the passionate bird protectors may thus— 
occasionally but rarely—be correct in individual cases, but viewed as a whole 
they are untenable. A ban or restrictions on the keeping of cats for reasons of 
bird protection must therefore be flatly rejected. 

The situation is similar as far as game areas are concerned. Individual cats 
which have acquired a taste for young hares and rabbits certainly show a 
preference for this prey. Cats may also kill partridge and pheasant chicks. But 
the resultant losses are definitely exaggerated. When investigating the stom- 
ach contents of European wild cats that had been shot, Lindemann (1953) 
found 65% remains of mice and rodents of similar size, 6% remains of small 
birds (mostly ground-nesting), 8% remains of game birds, 5% of small game 
animals, 1% roe deer (probably scavenged), and 3% vegetable and uni- 
dentifiable ingredients; the other 12% were divided among rodents between 
the sizes of mice and hares. These data are based on percentage weights and 
not on approximate individual figures! After analyzing the stomachs of 257 
Slovakian wild cats, Sladek (1970) found that 87% of their total prey con- 
sisted of small rodents (assessed numerically and not by weight). And the wild 
cat is certainly a stronger and more dangerous predator than our domestic cat. 
According to Asahi (1966), the Tsushima leopard cat (Prionailurus ben- 
galensis manchuricus), which in size and biotope roughly corresponds to the 
European wild cat, also has very similar feeding habits. 

In the first German edition of this book (1956), I wrote: “If a really 
thorough investigation of the stomach contents of domestic cats shot ‘while 
hunting game’ were to be carried out, the result would probably show the 
game animal proportion to be even smaller.” The findings of Heidemann and 
Vauk (1970) in fact surpass even my expectations. Field mice constituted 
93.2% of the small rodents found in the stomach contents of house cats, and 
the investigators expressly emphasize that the domestic cat hunting in fields 
is a factor to be taken seriously in the control of field mice. Of the remains 
Pielowski (1976) found in the stomachs of 500 domestic cats killed by Polish 
huntsmen, 74% were of small rodents, 3.4% young hares, 19% kitchen 
scraps, and 3.6% from various other sources including birds and carrion. 
American investigations into the feeding habits of free-ranging or completely 
feral domestic cats confirm this without exception (Brandt 1949, Hubbs 1951, 


80 Cat Behavior 


Toner 1956, Davis 1957, Pearson 1964). And the fact that Pearson’s (1964) 
year-round investigation of feces in a Californian nature reserve showed that, 
of the 4771 remains of small rodents, only 21 were from rabbits and a grand 
total of 8 from birds, should give even the most convinced cat hater among us 
food for thought. Thus not only is it bad practice for licensed hunters in 
Germany on principle to shoot any cat found straying more than 200 m from 
the nearest inhabited building, but the loss that results is in any case many 
times greater than the damage these cats could inflict on the population of 
songbirds and small game. 

To sum up, it can be said that, in accordance with its hunting method and 
its preferred prey size, the domestic cat is a mouse catcher; and hence preys so 
rarely on other animals that for practical purposes losses among these can be 
disregarded. 


11 


The Development of Prey-Catching Actions 


The Maturation of the Instinct Movements 
and Their Propensities 


The first prey-catching movement is made by a kitten at about 3 weeks of age. 
This is a tentative forward grope with one paw, which is also how an adult cat 
investigates any new, fairly small object (Fig. 11-1). Between this positively 
timid-looking grope with the paw closed and the violent approach with 
outstretched claws, there are all intermediate stages, evidently representing 
the range of intensity of the one innate, fixed motor pattern. This is possibly a 
development from the “milk tread,” but observations are not yet adequate to 
confirm this interpretation. 

Lying in wait, chasing, stalking, the stalking run, and the pounce onto the 
prey appear in rapid succession. At first the movements are clumsy as a result 
of immaturity of coordination of the muscular system, but they rapidly become 
perfected and have matured almost completely when the mother cat brings 
the first live prey animals to the kittens in about their sixth week. The killing 
bite always appears last of all and, as we shall see, seems to need a special 
form of elicitation. All motor patterns with the exception of the killing bite 
also appear one after the other and, later on, in a wide variety of combinations 
with other movements during the young cats’ play. 

When the kittens are about 4 weeks old, the mother cat begins to carry 
prey to the nest, but in the beginning she kills it where it is caught and eats it 
herself at the nest, growling as she does. This spectacle seems at first to 
frighten the kittens rather than attract them. 


Record for 14 November 1953 (age of kittens: 33 days): In the presence of 
her kittens (W8, W9, W10, W11, M12) I offer W6 a white mouse. After 
slight hesitation she approaches it slowly, but then at once seizes it and, 
growling loudly, carries it into the sawdust box. She stays there growling 


82 


Cat Behavior 


FIG. 11-1. Kitten reaches toward own reflection. 


for a long while, then picks up the already dead mouse and puts it down 
several times, and finally eats it. She makes no attempt to coax the kittens, 
and they apparently take no notice of the whole proceedings. 

W6 likewise catches a second mouse immediately and once again 
carries it into the sawdust box, growls, kills it, then jumps out with it 
and sits down, growling. W10, who is standing about 20 cm to the side 
of her, arches her back, her tail hairs bristling, and stands still. Her hind 
legs strain forward but her forelegs do not move and the animal remains 
standing in this position. The mother cat carries the mouse to and fro 
several times, repeatedly laying it down at intervals and sitting in front 
of it growling. Finally, still growling, she carries the mouse into the 
sleeping box. Two kittens scramble after her. Now, from time to time, the 
growling is mingled with a coaxing purrlike sound. After a while W6 lays 
the mouse down and comes out. The kittens, however, do not bother about 
the mouse. I take it out and throw it in front of W6 again. She immediately 
seizes it once more, growls, carries it into the sleeping box and lays it 
down; she then sits in front of it, striking it playfully a few times. Now 
I take a kitten and put its nose against the mouse. The kitten sniffs and 
feels all over it, then begins to drag it around and suck at it, and for quite 
a while occupies itself with it in this way. Now the animals are fed. The 
five kittens crowd eagerly around the bowl; the mother cat sits nearby 
with a look of longing, but does not push the kittens out of the way. I 
throw the mouse in front of her yet again, and this time she eats it. 


In the following weeks the kittens’ reaction to the prey animal matures. 


Thus when the mother brings the first live prey animal along, they have at 


their disposal a whole arsenal of instinctive movements which are not yet 


linked up, however, in a chain of actions leading to killing. During play, 


individual elements may sometimes already combine in their later form, e.g., 
lying in wait with stalking, the stalking run with the pounce, and so on, but at 
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once they separate again and appear singly or in combination with other 
playful movements, some of which come from other functional contexts than 
that of prey-catching (Eibl-Eibesfeldt 1951). It also becomes obvious that it is 
not without reason that the killing bite does not emerge until so late and until 
the kitten meets its first live prey: If it were otherwise, the kittens would often 
injure one another when playing at prey-catching among themselves. As they 
play with the first prey animals, the ordered sequence leading to the killing 
bite—namely, lying in wait, stalking up, pouncing and seizing—establishes 
itself gradually, though occasionally it can happen quite suddenly. 

During this period, too, the extent to which the mother cat brings prey to 
the nest and gives it up to the kittens is gradually stepped up; to what extent 
external and internal causes are involved here so far remains unsolved. 


Record for 16 December 1953 (age of kittens: 65 days): W6 is given a 
white mouse in the anteroom, seizes it immediately, spitting as she does 
so, and carries it to the nest, gripped by its back (see p. 292). Here she 
sits, growls softly, runs round a little from time to time, then sits again. 
The kittens take scarcely any notice of this. When one of them happens 
to come near W6 growls more loudly and averts her head. All this time 
she does not release the mouse, which is still alive. Gradually her growling 
becomes mingled with a soft, coaxing sound, but this likewise has no 
apparent effect on the kittens. Finally W9 approaches and tries to sniff 
at the mouse, but W6 still averts her head and goes into the sleeping box 
with the mouse. W9 follows but merely stands up at the entrance to the 
box without going in. After a few seconds W6’s head, with the mouse in 
her jaws, appears in the opening and then she comes right out again. 
Again W9 makes several attempts to get at the mouse and again W6 
withdraws it from her every time by turning her head sideways. She then 
goes back into the sleeping box; this time W9 follows her and reappears 
immediately with the mouse. W9 now growls loudly and plays vigorously 
with the already dead mouse. Her littermates scarcely react to her growl- 
ing but her play attracts them. W9 growls more loudly and holds on 
tightly to the mouse. None of the others makes an attempt to take the 
mouse from her. They promptly return to their own play. 

Farther outside in the anteroom W6 now catches another mouse, 
grasps it immediately, and carries it as before to the nest. Once again she 
sits down for a while and growls, but soon after lets the still living mouse 
run and recaptures it before it can disappear into a crevice. After it has 
been retrieved a third time, W9 becomes attentive, abandons the dead 
mouse, seizes the running one instantly with a proper grip in the nape, 
and then begins to play with it. Because of an interruption, I am unable to 
observe when and how the mouse is killed. The way the test proceeded 
shows clearly that to begin with the mother cat is somewhat reluctant to 
give up the prey she has carried to the nest. 


Cat Behavior 


Record for 17 December 1953: W6 receives a mouse in a fairly large 
adjacent room, as far as possible from the nest. Although the kittens all 
came rushing into the room with her and are romping around there, 
W6 carries the mouse past them to the nest and crouches there, holding 
firmly on to the mouse. Eventually W11 approaches. W6 once more turns 
her head away with the mouse, but does not growl. W11 continues to 
stand there and W6 puts the mouse down. W11 ignores it, however, rubs 
against her mother’s face and then runs back to the adjoining room. W9 
approaches and seizes the mouse at once, rather far down its back, growls 
loudly, plays with it and even strikes out furiously at the mother cat when 
she comes too close. Now another mouse is set down among three 
watching kittens. None of them makes a move. W6 seizes the mouse, 
again runs to the nest, sits down there for a moment and lets the mouse 
run, watching it and stopping it in time when it threatens to escape 
under the sawdust box. W9 now sees the mouse running, rushes at it 
without letting go of the first one and then has caught both of them. 
But this is not practical. She lets number 2 run and finishes off the first 
one with a proper killing bite. Meanwhile the second mouse escapes 
behind the sawdust box. W9 fishes after it with her paws but then 
contents herself with the first and goes on playing with it. Finally she 
begins to eat it “correctly” by the head. During the entire procedure only 
W10 once pays brief attention to the mouse but is resolutely fended off 
by W9. I now carefully move the sawdust box and put W10 behind the 
mouse, which is crouching there. W10 sniffs it, but the mouse goes on sit- 
ting there quietly and W10 turns away. In so doing she touches the mouse 
and it moves a little. W10 becomes alert and strikes out irresolutely at it 
with claws sheathed. Thus begins a game which for a long time, however, 
has a cautious, almost nervous look about it. Finally W10 grasps the mouse 
gently by the fur with her teeth and carries it out from behind the box. 
Here she plays somewhat more “bravely” with it for a little longer but still 
without striking the mouse seriously or wounding it. In the course of this 
game, the mouse comes into W9’s field of vision as she eats and she 
immediately rushes up. But now W10 seizes the mouse energetically 
in the nape of the neck, strikes out with back arched at W9 and 
turns away, growling loudly. W9 retreats and turns back to her par- 
tially eaten mouse. She is now shut out and a third mouse released. W6 
once more seizes it straight away and carries it into the vicinity of the 
sleeping box, where she lets it run. The mouse slips into a cardboard 
box lying nearby, from which W6 makes vain attempts to fish it out. W8 
approaches interestedly. I jolt the mouse out of the box. W6 seizes it, but 
immediately lets it escape again under the sleeping box. I lift this up; 
W6 fetches the mouse out and lets it run again. The mouse is already 
very exhausted. Not one of the three remaining kittens (M12, W8, W11) 
pays it any attention. Even when I set it right under their noses they 
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immediately turn away and start playing again. W9 is let in once more. 
She immediately seizes the mouse, kills it swiftly, plays with it a little 
and once more tries to take W10’s mouse away from her. W10, however, 
deals her a powerful blow in the face. W9 retreats and soon begins to 
eat the third mouse, starting with the head just as she did the first time. 
A little later W10 eats her mouse too, but she begins with the left hind 
leg, and does not make much progress with it at first, but eventually eats 
it up in the reverse direction from the rear to the front. 


Exactly one month later the two kittens, W9 and W10, showed virtually 
no further interest in mice that were set down in the room. These were always 
seized first by the older cat, and only if she let them run were they caught by 
W11 and M12, bitten dead after a brief period of play and then, after further 
play, eaten. This reversal of behavior in W9 and W10 on the one hand, and in 
W11 and M12 on the other was connected with the social hierarchy among 
the siblings. In the presence of the now higher ranking W11 and M12 their 
littermates did not dare to try for a mouse. 

It continued thus for months: 


Record for 2 June 1954: W9, W11 and M12 are shut out in an outdoor 
cage. In the inner room are W6, W8 and W10. A mouse is presented to 
them. After hesitating briefly, W6 seizes it by the back. W10 approaches 
timidly and is growled at. M12 opens the loosely fastened door from 
outside and takes the mouse from under W6’s very nose, in spite of her 
growls. I shut M12 and his mouse out again. Another mouse is introduced. 
W10 approaches it quite slowly and cautiously. The two animals sniff at 
each other, nose to nose. W10 is preparing to pounce on the mouse when 
W6 takes it away from her. After a while W6 leaves the mouse lying. 
I present them with yet another mouse and W6 seizes it. The other mouse 
is lying motionless in front of the entrance to the sleeping box. After a 
time W10 comes slowly out of the box, approaches the mouse and grasps 
it quite cautiously, lets it go again at once, but then seizes it a little more 
courageously and begins to play, though still very irresolutely. The scratch- 
ing and mewing of the kittens who are shut out and want to get in 
obviously disturbs W10 considerably. At every sound she lets the mouse 
go and looks anxiously toward the door. Gradually, however, her fear 
dwindles and her play becomes rougher. This time when W6 slinks up 
she even hisses at her and grabs the mouse firmly. After about 20 minutes 
W10 drags the mouse, still alive, into the sleeping box. I now open the 
entrance door. In spite of her growls M12 immediately takes the last 
mouse presented away from W6, that she had meanwhile seized once 
more. W11 jumps into the sleeping box and takes away W10’s mouse 
without her daring to hiss or growl. 
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In systematic, individual experiments, W9 and W10 slowly lost their fear 
again and regained their earlier keenness. As in this case, so, too, in the course 
of observation of other litters, it was demonstrated that not merely does the 
presence of socially superior littermates inhibit catching activity in those of 
lower rank, but that a humble social position also directly influences the 
kitten’s behavior toward prey: The prey animal itself now likewise has an 
intimidating effect and the cat’s courage dwindles. According to Loir’s obser- 
vations (1930), as a result of frightening experiences quite unconnected with 
prey-catching, cats lost their keenness for rats and regained it only after 
friendly and reassuring treatment. Adamec (19754) confirms this. Under his 
experimental conditions, white mice had the least intimidating effect, a novel 
environment somewhat more, more still a human being, then a rat, and most 
intimidating of all were the threat howls of another cat. He found the neural 
basis for this to be increased excitability and activity of basolateral com- 
ponents of the amygdala (Adamec 19755). This, however, is not proof that 
the amygdala has an inhibiting effect specifically on predatory behavior, for 
intimidation can also inhibit or completely suppress other types of behavior, 
such as intraspecific fighting, courtship and mating, and play in young ani- 
mals. However, the described effect of social position seems to occur only 
within the litter. If adult cats are kept together in one room for a considerable 
time, a certain hierarchy does develop among them, but according to my 
observations this has no influence on the animals’ behavior toward prey. 
Thus W5 was for a long time my keenest mouse and rat catcher. She was, 
however, so inferior to her cage companions, who numbered anything up to 
six, that for days on end she would stay up on a central heating pipe which ran 
along under the ceiling and did not even leave it to use the litter tray. She 
would only come down to feed if I stayed in the room. 

From the record for June 2 quoted above it can already be seen that the 
mother cat is no longer automatically prepared to give up prey to kittens of 7% 
months. She often tries to avoid this by running away from the kittens with 
the prey in her jaws. The kittens pursue her, close in from the side and—often 
at full gallop—rub their flanks against the mother cat, pushing her off course 
(Fig. 11-2 a, b). This sequence of movements, obviously derived from 
“presenting” (Fig. 23-10; p. 256), is used here as a regular begging gesture, 
which is still employed, not seldom with success, by kittens up to a year old: 
The mother cat either lets the prey fall as she runs, or she stops and lays it 
before the kitten (Fig. 11-2 c). 

Mother cats with kittens older than 3 weeks usually catch considerably 
more prey animals than at other times. I have already (on p. 79) mentioned 
that W6 never even caught prey—let alone ate any of it herself—unless she 
had kittens. To begin, we may assume that the kittens themselves provide 
stimuli that intensify the hunting activity of the mother. This is confirmed by 
the following observation: For a long time W6 lived with W11, W12, W13, 
W14, and an old female wild cat in one large cage. In the normal course of 
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FIG. 11-2. Begging for food. For explanation see text. 
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events, of these six animals W6 and W14 would not touch prey; W11 and 
W12 occasionally caught mice but never anything larger; W13 and the wild 
cat also caught rats. When W11 and W12 had kittens at roughly the same 
time, I left them one each to rear. When the kittens were old enough, not only 
the two mothers but also all the other females, including the wild cat, brought 
first dead and later live prey to the kittens. All the domestic cats involved had 
had several litters. Nothing is known about the history of the wild cat; as long 
as she was in my possession she had no kittens. Eaton (19705) describes how 
female cheetahs refrain from killing some of their prey when the cubs are just 
over 6 months old to let them make their first serious attempts to catch prey. 
He assumes this may be attributed to an innate reaction to this specific 
situation, or perhaps to the onset of a delayed change in the hormonal balance 
occurring a certain time after the birth. This behavior by the cheetah—and by 
a tigress in the same situation (Schaller 1967)—is presumably comparable to 
what I have described here of domestic cats. In the latter case, however, it is 
extremely unlikely that the failure to kill is attributable to hormonal factors. 
There are, after all, often other reasons why cats do not kill (pp. 120-122). A 
direct stimulus effect from the kittens or from “conspecifics in/at nest or den” 
could also explain the cases (p. 287) in which the males of some small cat 
species have carried food to the nest and thus to the female and kittens; a 
hormonal change such as is elicited in the females by birth and by lactation 
and which causes a shift in the balance of propensities does not, of course, take 
place in the males. 

But it is not as simple as that. After each of two consecutive births, W6 
lost her interest in prey at the point when the kittens were weaned, and it had 
already been diminishing at a constant rate in the preceding weeks. After 
giving birth and rearing the kittens the next time, however, she went on 
killing and eating mice when the kittens were already more than 15 months 
old. Yet after rearing a fourth litter she again behaved as she had done 
originally and lost interest in catching prey when the kittens were ap- 
proximately six months old. This was the last time she successfully reared 
kittens before dying of old age, and the only time her prey-catching “came to” 
after that was during the period described above when she carried mice to the 
kittens of W11 and W12. It is relatively common to find domestic cats and 
sometimes even castrated toms which retain this “bringing hypertrophy” for 
years. It usually finds its expression in their bringing home from their 
wanderings a large proportion of the rats and mice they catch, laying them out 
in a neat row and then, for lack of kittens to care for, addressing their coaxing 
“mouse call” (p. 286) to the human being with whom they are closest. The 
cat's owner usually interprets this as meaning that the cat proudly wants to 
demonstrate how clever it is, especially as it often will not let the matter rest 
until its owner has actually examined the “bag” and praised and stroked the 
cat. The important thing for the cat, however, is, at least primarily, not the 
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praise but the fact that the human serving as “deputy kitten” actually goes to 
the prey it has brought home, just as a kitten thus coaxed does. 

If these last two examples show that it is not solely the presence of 
kittens that induces the periodic increase in prey-catching and carrying to the 
nest, this is completely confirmed by observation of cats kept “tomless” over 
the years (Tonkin, in preparation). Periodically they come into estrus and in 
connection with this frequently get in the mood to care for kittens—either 
immediately before the symptoms of estrus appear, or a certain time after this 
is over. The temporal sequence of phases in reproductive behavior is dis- 
arranged, but without the slightest doubt the factors causing the change of 
mood are purely endogenous. During these “attacks of motherliness,” cats try 
to grasp other adult cats by the neck and drag them to some “nest,” and with 
coaxing tones they carry prey animals to an eating place and lay them down, 
even if the other cats present pay no attention to them. As a rule this phase 
lasts only a few days. The findings of Inselman and Flynn (1973), which show 
that folliculin increases the readiness of the female cat to catch prey, whereas 
the other sexual hormones inhibit it (see p. 98), fit in well here: As soon as 
the effect of the corpus luteum hormone diminishes after the birth, the 
endocrine system of the mother cat comes increasingly under the influence of 
folliculin again and her predatory activity is intensified, in keeping with the 
need to provide for the growing kittens. 

The above facts show to what extent the behavior of an adult female cat 
toward prey depends not only on the external stimulus situation and ex- 
perience, but also on processes which are purely endogenous and in part 
hormonally controlled. Considering this, even a confirmed environmentalist 
should be ready to concede that during juvenile development endogenous 
maturation processes exert an even stronger influence, whereas the influence 
of experience remains fairly insignificant in the first phase of development of 
prey-catching actions, although in the second it tends to become increasingly 
important (Leyhausen 19655). 

Of 7 kittens to which the mother was unable to bring any prey at the 
appropriate age and whose first prey animals were presented to them in 
individual tests, all without exception performed all the catching activities in 
full. The only thing I did not observe with any of them was the killing bite, 
nor did any of them attempt to eat any dead prey animal offered to them. One 
cat, M11, passed into other hands and at the age of about 1” years killed mice. 
Whether he did this with a killing bite or “played them to death” was not 
observed, nor whether he ate the mice. Thomas and Schaller (1954) reared 
kittens in isolation. From the day their eyes opened until the time they were 
tested at the age of 11 weeks they were made to wear Plexiglas spectacles 
which let in only diffused light. The cats were tested not with live prey 
animals but with balls of paper; on these, however, they at once performed all 
catching actions such as lying in wait, stalking, chasing, grasping, picking up, 
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and carrying around, exactly as normally reared control animals did. In other 
words, all these behavior patterns mature in the kitten without necessarily 
receiving help from specific experiences. As will be frequently shown, how- 
ever, this does not mean that such experiences cannot have some effect if they 
have the opportunity, though it must be said that in the cases to be discussed 
here this effect is restricted to accelerating the developmental processes 
involved, but without making any qualitative difference to them or their 
results. 

The killing bite requires strong additional excitation to elicit it for the first 
time, and this is usually supplied not by the prey itself but by the mother or by 
the fact that a sibling approaches and is fended off. Thus, when the mother cat 
lets the live prey run and quickly catches it again this is not a “demonstration,” 
nor does the kitten learn from her “how it’s done.” On the contrary, the 
released prey animal elicits the kitten’s prey-catching activity by running 
away, and its swift recapture by the old cat compels the kitten to be even 
quicker if it wants to catch the prey before its mother seizes it yet again. This 
rivalry provides the additional excitation necessary. This also explains why a 
cat will so readily snatch another's prey from under its nose if it has put the 
animal down for a moment (cf. p. 29). By analogy with “coveting food,” one 
could call this “coveting prey.” In contrast, however, even cats of very high 
rank never try to tear another’s prey from its jaws, as often occurs with 
genets, for example (Fig. 11-3). In addition to the coveting of prey, other 
things can also often work the kitten up to the necessary height of excitation 
to kill for the first time, e.g., if the prey animal threatens to escape, if more 
prey animals come into view, or if the cat is suddenly frightened, as by a loud 
noise. All this seems to me to be important: For here—as far as I know, for the 
first time—it is established that an innate fixed motor pattern, in this case a 
consummatory act, does not mature, or does so only very late, if it is not lifted 


FIG. 11-3. A tug of war by genets with dead chicken. (Frankfurt Zoo) 
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over the threshold of elicitation for the first time within a certain develop- 
mental phase by means of some additional excitation. 

However, between the surely aimed and powerful bite in the nape of a 
prey animal’s neck and the gentle grip somewhere in the fur, all intermediate 
forms occur. Often indeed it goes no further than snapping intention move- 
ments just above the prey. All these are, without a doubt, one and the same 
instinctive movement at varying intensity, and the taxes interlocked with it 
are also dependent upon intensity. Only the highest level of intensity requires 
supplementary excitation to elicit it for the first time; the others all occur in 
the prey-catching movements of a kitten encountering live prey for the first 
time at the age of 2 months or more, and in prey-catching play. Low intensity 
and inaccurate orientation of the killing bite may in the first instance be 
interpreted as weakness of the specific propensity. Biting intensity as weak as 
this or indeed mere intention movements of biting occur frequently in adult 
cats experienced with prey, perhaps because at that particular moment their 
“current level” for killing is low or because they are inhibited by resistance 
from the prey animal or by other circumstances. If killing is activated by 
means of electrodes (pp. 98-101), it is possible to reduce the biting itself to 
barely visible intention movements, and also to make orientation increasingly 
inaccurate by lessening the strength of stimulation. This is strong support for 
the interpretation that propensity strength influences the directional accuracy 
of the taxes guiding the instinct movement activated. It therefore seems 
logical that a weakness of propensity caused by immaturity should produce the 
same phenomena in a kitten. The link established here between accuracy of 
orientation and strength of propensity for biting should not, however, be 
taken to mean that biting and taxis form a unitary coordination; they are 
“interlocked” with one another (Lorenz 1939), but the orientation of the 
killing bite evolved separately, phylogenetically as well as ontogenetically (p. 
106 et seq.; Leyhausen 19655). 

Now, we can only quantify all behavior patterns dependent on intensity in 
terms of averages, and exceptions which apparently violate the rule stated 
above are inherent to the nature of the subject. Moreover, individual examples 
of the domestic cat’s behavior show much more marked variations than 
among wild forms. The often repeated statement—that the cat is the only 
domestic animal to have retained all the characteristic traits of the wild 
animal unchanged—is a myth. Even the keenest domestic cat with the most 
intensely accumulated urge to catch never seizes its prey with as much wild 
eagerness and determination as, for instance, the young male wild cats (Felis 
s. silvestris) of Lindemann and Rieck (1953) or the small wild species I have 
myself investigated (Leyhausen 19654). Likewise, the domestic cat behavior 
patterns yet to be discussed in the following sections are individually more 
variable and often weaker in intensity than is the case with wild cats. Some 
domestic cats, for example my W1, never catch prey themselves despite 
having been reared normally by their mother. In the case of M11, however, 
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the killing bite matured later and without the presence of any additional 
excitation during the sensitive period. Finally, W6 (p. 83) received her 
additional excitation at periodic intervals from a different propensity system; 
in other words, at least partially from within her central nervous system 
instead of through external stimulation. Now, it has emerged from further 
investigations that, besides the previously mentioned additional external 
stimuli which intensify excitation, an endogenous maturation process is also 
involved in the ontogenetic development of killing. From the age of 4 weeks 
onward this constantly increases the readiness to kill; kittens who encounter 
live prey for the first time at the age of 9 weeks often kill without any 
preparatory buildup and without needing any additional stimulus recognizable 
to the observer (Leyhausen 19655). Ewer (1963 and personal communication) 
made corresponding observations on meerkats. It seemed to her that young 
meerkats also needed an additional stimulus if they were to kill fairly large 
prey for the first time. Yet later, a 9-month-old animal meeting a mouse for 
the first time killed at lightning speed. That killing matures so much later in 
these animals is at first sight surprising; one would expect a fairly primitive 
carnivore to mature faster and with even less dependence on its environment 
than do the more highly developed cats. However, the killing of relatively large 
prey is far less vital to existence for the meerkat than for cats, since under 
natural conditions the largest proportion of its food consists of insects and 
other small creatures which it scrapes and digs out of the ground. As these 
examples show, the part played by the additional stimulus seems to consist 
only of speeding up and facilitating the development of readiness for killing, 
but certainly not of “conditioning” or even producing it. 

The peak of readiness to kill for the first time which is reached in the ninth 
or tenth week is maintained for only a short period, and thereafter readiness 
diminishes again. Kittens whose mother does not bring live prey to them 
during the critical period between their sixth and about their twentieth week 
later either do not kill or else come to do so in a slow and laborious way which 
could be mistaken for learning but certainly is not. 

The big cat species do not carry live prey to their cubs (only Schaller 
[1972] once observed a lioness bring a small gazelle to hers), but they also do 
not allow the cubs to accompany them on the hunt (see p. 105). The sole 
exception, and that perhaps only occasionally, is the cheetah: Kruuk and 
Turner (1967), and G. Schaller (1970) respectively once saw a female cheetah 
carry a young gazelle still alive to her cubs. Young lions, tigers and leopards 
make their first serious attempts to catch prey only after their permanent 
teeth have developed, by which time they are usually 12 to 15 months old. At 
first these attempts (Guggisberg 1960, Schaller 1967, 1972) look very clumsy 
and only gradually become more efficient. However, Schneider (1940-41) 
already noted that young tigers and lions can kill properly at the age of 5 to 6 
months. Eaton (19724) also observed this in a young lion, but took it to be an 
exception. From Schneider's observations and the corresponding experience 
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of people who have privately reared big cat cubs as pets, it would seem that at 
about 6 months of age these animals reach a similar maturational peak in prey- 
catching and killing to that of the domestic cat at 9 weeks. The fact that the 
big cats are adapted to hunting large prey usually prevents them from 
supplying their cubs with live prey animals during this critical period in the 
same way as mother cats of the smaller species do. The speed with which 
prey-killing matures in the young, however, has obviously not yet adapted to 
this situation. In other words, when the young of the big cats make their first 
serious attempts at catching and killing prey they are normally long past the 
maturational peak of readiness. Normally, therefore, their situation is quite 
similar to the one we contrived experimentally for Natalie and Freda (p. 95). 
As young big cats remain with their mother up to the age of 18 months and 
longer, they can “afford” to do this with no detriment to survival. 

From the above, it is clear that with all cat species this developmental 
process must be viewed in conjunction with the sequence in which the 
permanent teeth appear. The act of eating does not depend on the develop- 
ment of the canines. The carnassials essential for this purpose are P;/P, in 
the milk teeth, but P4/M, in the permanent teeth. Thus it is possible for the 
latter to break through and become functional before the former loosen, and 
difficulties seldom result. In contrast, however, the canine teeth, which are so 
vital for gripping and killing, cannot be renewed without there being a 
temporary loss of function. The permanent tooth does not, it is true, grow up 
underneath the milk tooth as it does in humans, but slightly to the inner side 
of it, thus allowing it to continue functioning for longer than would otherwise 
have been possible. In this process too, however, the root of the milk tooth is 
gradually resorbed. There follows a stage at which the permanent tooth is not 
yet long enough, while the milk canine beside it has hardly any root left and 
can no longer stand the pressure of a firm bite; the animals are incapable of 
killing even relatively small prey animals and so are still or again completely 
dependent on their mother. At this age (approximately 6 months) cats of the 
smaller species beg food from their mother more pronouncedly again (cf. Fig. 
11-2). The manner in which the second dentition proceeds ensures that the 
inability to kill is restricted to one or two weeks. Immediately after this the 
family breaks up, for the animals are perfectly capable of providing for 
themselves as soon as their permanent canine teeth are large and firm 
enough. With the big cats renewal of the canine teeth begins between 9 and 
12 months and is completed between 11 and 15 months, depending on the 
size of the species. The whole process takes place earlier in the females than 
in the males. 

The extent to which changing the canine teeth does in fact prevent the 
animals from catching prey for themselves is shown by the following ex- 
ample: During my stay in the Dhudwa reserve (now a national park) in Uttar 
Pradesh, India, a tiger invaded a village on several nights, attacking domestic 
animals and, allegedly, also a woman. In no case, however, did the tiger 
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succeed in killing its victim or even injuring it greatly. A dwarf zebu which it 
had held by the nape (so it certainly knew how!) for several minutes before it 
could be driven off showed no visible marks from its canine teeth. Thereupon 
I said it must be a young animal in the process of changing its teeth. When the 
tiger was shot a few days later, this proved to be correct. The animal was 
about a year old and had “double” canine teeth in its upper and lower jaws. Its 
right shoulder joint was dislocated and, like its elbow joint, completely stiff. 
Apparently it had been abandoned by its mother because it was no longer 
capable of following her, and had had no hope of feeding itself. 

Gossow (1970) has revealed corresponding findings in the case of Muste- 
lidae and has pointed out the practical significance such maturation processes 
have in relation to deprivation experiments, in which specific experiences are 
withheld from the animals reared (the “Kaspar Hauser experiment”). Many 
investigators have apparently tacitly assumed that once a peristostable func- 
tional system has matured it must from that moment on always be able and 
ready to function. Because of this, after successfully rearing young animals of 
various species, they have often continued with the deprivation of experience 
for as long as possible before proceeding to the critical experiment simply to 
be sure of not making it too soon. But now it is emerging in more and more 
cases that functional systems which are immune to modifying influences 
during maturation need to be quite frequently and intensively activated, at the 
latest from the moment they attain their highest functional readiness, if they 
are to remain capable of functioning (see also Leyhausen 19654). The fact that 
many experiments of this sort have failed to prove the peristostability of this 
or that behavior pattern probably results from the critical experiment having 
been performed too late. Even Lorenz, in his critical review of the sources of 
error which must be taken into account in a deprivation experiment (1961), 
did not mention this one. The same source of error must, of course, be 
considered when investigating not only innate motor patterns and pro- 
pensities but also innate releasing mechanisms and taxes. The controversy 
between Eibl-Eibesfeldt (1955, 1956, 19584, 1963) and Wüstehube (1960) 
discussed in detail by me (19655), as to whether the killing bite and nape 
orientation are innate to the polecat, is viewed by Gossow (1970) in the same 
light. He mentions the possibility that Eibl-Eibesfeldt undertook his critical 
experiment too late and that this was what led him to conclude that young 
polecats need to learn the advantages of the nape bite. Gossow’s idea may be 
partially correct, though he has not taken into account my more recent 
investigations into the development of the orientation of the killing bite 
toward the nape (p. 106; Leyhausen 19655). This minor reservation does not, 
however, diminish Gossow’s achievement in being the first to recognize and 
emphasize the fact that success or failure of the “Kaspar Hauser experiment” 
depends largely on whether the critical experiment is undertaken during the 
correct phase of development. The consequences are clear: Without exception, 
all deprivation experiments carried out so far, and in particular those where the 
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results were negative, must be checked to see whether they were carried out in 
the right phase, which in most cases will mean repeating them with a good deal 
more trouble taken. 

In the first and second German editions of this book I discussed the 
possibility that only domestic kittens as a result of a weakness of propensity 
brought about by domestication are dependent on additional excitation for the 
development of the perfected killing bite. This supposition has proved incor- 
rect, as evinced in particular by observations made on young black-footed cats 
and blackfoot/domestic cat hybrids (Leyhausen 19655). When an adequate 
additional stimulus takes effect, the complete killing bite usually “clicks into 
place” very suddenly (cf. Suricata, Ewer 1963) and subsequently is promptly 
employed by the kitten in other cases as well. This being so, I wondered 
whether we might be dealing here with a kind of motoric imprinting and 
whether, once a certain “sensitive period” has been missed, the motoric 
consummation of the killing bite cannot develop any more or only with the 
greatest difficulty (first and second editions). However, it seemed that only 
the beginning of this sensitive period could be fixed with any precision, 
whereas its end could be assumed only within broad limits. Against this 
interpretation Knappe (1959-60) has argued that, just as the killing bite can 
be lifted over the threshold by appropriate additional stimuli in the case of 
kittens, so it also can in the case of cats who grew up without any experience 
of prey animals, even when they are already quite adult. 

To elucidate this question, tests were carried out with Indian leopard cats, 
leopard cat/domestic cat hybrids, tree ocelots, and a serval. The leopard 
cat/domestic cat hybrid Natalie, who was kept alone, produced exactly the 
impression of laborious learning I have described, a positively classic example 
of which is the lioness Elsa (Adamson 1960). Eaton (19726) made cor- 
responding observations and experiments on groups of lions in American 
safari parks. With Natalie it took the longest period of time before she could 
kill mice, and many she played to death; with rats she “learned” faster, and 
with guinea pigs fastest of all. Her previous experience of mice may have had 
something to do with this, but without any doubt the largest part was played 
by the greater excitation elicited by the larger prey animals, as emerges from 
the numerous repeat bites, particularly when the first guinea pig was killed. 
The higher stimulus value of a large prey animal (provided that it is not too 
capable of defense and not too frightening altogether) seems to me to be 
proved by the course taken by the tests with the tree ocelots: Bueno killed the 
relatively large chicken almost at once, whereas later on with the guinea pig he 
held back, and Bonita needed much more time with this than he did with the 
chicken. 


Natalie’s siblings received their first prey animals in the communal cage. 
Rani at once proved to be fully capable of killing. Kim needed a few days 
before he could do it, and with Li it took longer still. However, all three 
required less time per prey animal before they killed first than Natalie did 
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when tested in solitude. Tests in which dead and live rats were used showed 
furthermore how easily all four could kill when they did not “know” that the 
animals were still alive: For weeks on end each of the four animals received a 
freshly killed rat in the evening; the four rats were held up together by the 
tail, and Natalie, Li, Kim and Rani came, one after the other, grasped their rat, 
always with a precise nape bite, and carried it off to their eating place. The 
sequence in which they came expressed not their ranking order but their 
varying degrees of tameness. After this evening feeding had been going on for 
some weeks, I held up four live rats instead of dead ones. All the hybrids took 
them as if they had not noticed the difference, carried them a short distance 
away and killed them with one or two rapid bites. The next evening I did not 
hold the rats up but put them down singly in front of me on the floor of the 
cage. This time, too, all four came without hesitation in their habitual 
sequence and at once killed with a nape bite. After a week, Natalie’s enthusiasm 
was the first to wane: She approached more hesitantly and did not kill with the 
same speed and eagerness as before. The next day Li had difficulty with a rat 
that defended itself energetically, and she was only able to overcome it after a 
long battle. From that time on Natalie and Li no longer took their rats as 
smoothly and unhesitatingly from my hand, nor did they kill as fast and reliably. 
One of the inhibitions on the killing bite in an inexperienced animal is, without 
doubt, fear of the live prey, as the analysis of inhibited play (p. 120) shows. 

A similar picture is provided by the tests with the pure-blood Indian 
leopard cats. The females, Kali, Durga, and Bigger, had probably already got to 
know live prey previously. The female Small needed longer before she killed 
for the first time, but probably only because she was socially inferior (cf. p. 
85) to Bigger, with whom she shared the cage. It was social inferiority which 
delayed the development of killing in Li’s case (see above), although she could 
do it just as well as the others when she took live rats from the hand. 

In contrast to the female Indian leopard cats, the male Shiva had quite 
certainly no experience of prey. As he was alone when tested, no unspecific 
additional stimuli came to his aid, and he had to work himself up to the 
necessary level of excitation in a long process of play and struggle with his 
first rat. At the time of the tests another animal besides Shiva that had with 
certainty no experience whatever of live prey was an 18-month-old female 
serval who had been born in Basle Zoo. Extensive tests with this animal 
(Leyhausen 19655), all filmed in their entirety, confirmed in full Knappe’s 
statement that additional stimuli are also effective with adult animals (see 
above, p. 95). However, far stronger additional stimuli were necessary than 
with kittens in order to achieve the same effect: Neither the sight of a 
competing conspecific through the cage wire nor my assistant’s direct at- 
tempts to “compete” — frequently repeated and pushed to the very limit— 
were sufficient; only direct, positively brutal competition from a socially 
superior conspecific brought this cat to the point of administering a killing 
bite of full intensity to a guinea pig for the first time. 
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There is, then, no basic difference in the way in which the killing bite 
materializes for the first time whether in kittens or in adult animals which 
up till then had had no experience. The stimulus threshold for its elicitation 
the first time is, however, noticeably higher in the case of somewhat older or 
fully adult animals than it is with kittens in the stage of development 
designated above. In this sense, therefore, one can speak of a sensitive period; 
no irreversible behavioral deficiency results, however, if this is neglected. It is 
possible that, had they received “stimulus therapy” similar to that adminis- 
tered to the female serval, even the animals I observed, which never killed any 
prey throughout their life, would have done so after all. 

The findings reported reveal clear similarities to the phenomenon of 
sensory apperception Lorenz (1935) called “imprinting”: In both instances 
there is the sensitive period, within which the full development of the 
function either must take place if it is to develop at all, or is at least 
considerably facilitated. In both instances, also, the effect sets in very quickly, 
often after only one complete performance, which is why Lorenz drew the 
comparison with a trap snapping shut. But can one now assume, as hinted 
above, that there is a process similar to imprinting in the motoric sphere? To 
speak of the “following reaction being imprinted,” for instance in the case of 
ducklings, as authors, particularly those writing in English, are wont to do, is 
careless use of language: What happens in all these cases is that characteristics 
of the object which the ducklings subsequently follow exclusively, and not the 
following per se, are imprinted on some part of their sensory apparatus; there 
is no alteration to the motoric component of the behavior. In the case under 
discussion here, it is true that it looks as if the motoric activity had been changed 
by a single complete performance. As I have already noted, however, the change 
is of a purely quantitative and not qualitative nature: The coordination of the 
grasping bite can be observed previously, only it is not performed with 
sufficient strength to kill the prey animal thus grasped. This could be the result 
of a direct effect on the motoric components of the neural systems involved; 
and yet we must ask ourselves whether it is not perhaps the proprioceptor 
mechanisms involved which are what is actually affected by the imprinting, and 
whether it is not here that we should look for the “innate schoolmaster” which 
tells the animal: “That was the right way!” For the time being, the question 
must remain open. 

Apparently there are also rare cases of domestic cats whose inability to kill 
is genetically determined and not the result of the sensitive period having 
been missed. The basis for this could be an inadequate production of certain 
cholinergica. When administered intraperitoneally, muscarinic agonists 
which readily enter the brain effect a specific increase in the cat's readiness to 
kill prey proportionate to the size of the dose; this effect can, however, be 
blocked by peripheral pretreatment with atropine sulfate or scopolamine 
(Berntson and Leibowitz 1973). It is quite conceivable that a system of 
chemical antagonists of this nature might be susceptible to both genetic and 
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ontogenetic disturbance. However, the synthetic muscarines used by the 
quoted authors produced peripheral side effects not present in the natural 
state, and their findings may, therefore, be regarded only as an approximation 
of the natural biochemical system. The fact that humoral influences are 
involved as well as neural is indirectly confirmed by the findings of Inselman 
and Flynn (1972, 1973). As reported on p. 99, electrostimulation of certain 
areas of the hypothalamus in cats elicits prey-catching actions. If, however, 
the periventricular area praeoptica is stimulated simultaneously, this sup- 
presses the effect of the hypothalamic stimulation; but the inhibiting effect 
continues at least for 3 minutes and probably, at decreasing strength, for up to 
an hour after preoptic stimulation ceases. In addition, the whole system is 
under hormonal influence, as evinced by the difference in the effect of various 
sexual hormones on males and on females: Folliculin increases readiness to 
catch prey in females but decreases it in males; estradiol, the corpus luteum 
hormone, and testosterone have the opposite effect. One cannot help won- 
dering what the survival value of these effects could be, for the food require- 
ments of the individual, male or female, do not depend greatly on its current 
hormonal balance. Nevertheless, there can be no doubt that they do have a 
value (see pp. 89, 182). 

The interpretation of the nature of the killing bite given above, which is 
based on purely qualitative ethological observation and analysis, is indirectly 
supported by the findings of Randall (1964). Depending on the areas affected, 
lesions in the caudal midbrain of domestic cats have differing effects on the 
cat's readiness to perform the killing bite and the grooming bite, even though 
the same groups of muscles are activated in both cases. Cats with tegmental 
and tectal lesions did not spontaneously kill prey, yet the killing bite could 
easily be elicited by touching the lip edge (cf. p. 72); these cats did not groom 
themselves and grooming bites could not be elicited under any circumstances. 
In contrast, ventrolateral lesions in the same frontal plane left prey-catching, 
including the killing bite, intact; aimless grooming bites in the air could be 
elicited by light stimulation of skin areas from which they cannot be elicited in 
normal cats. 

Brügger (1943) and W. R. Hess (1954) elicited “feeding and biting drive” 
in cats by means of electrostimulation in the central gray matter of the 
hypothalamus. Analysis of the films made of the experiments shows that in 
some of the tests the electrostimulation quite clearly elicited only the killing 
bite, a few times in the form of the typical repeat bite frequently reiterated 
(Fig. 11-4; cf. Fig. 25-1 a, p. 292; cf. also Fig. 35 c, p. 81, in Hess 1954). In the 
majority of cases the effect produced did not fall into a clearcut category, and 
when food or milk was offered the biting often turned correspondingly into 
chewing, eating, or even lapping, and in other cases faint signs of the 
affective/defensive behavior described by Hess and Brügger (1943) appeared 
simultaneously. However, the explanation for these facts doubtless lies less in 
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the nature of the cat than in that of the electrostimulation experiments. I shall 
go into this in greater detail later (p. 196 et seq.) in another connection. 

By means of electrical stimulation in the anterolateral hypothalamus of 
cats, Wasman and Flynn (1962) were able to elicit the killing bite together 
with the associated appetitive behavior. Roberts and Kiess (1964) used 
electrostimulation at the same point to train cats, which in an unstimulated 
state would not attack prey, to seek out a prey animal in a Y-labyrinth and bite 
it dead. In other words, the electrical stimulation played the part of the 
“additional stimulus.” It was strong enough to cause a cat which had been 
starved for 48 hours and had just been given food to interrupt its meal and go 
in search of the prey animal. It is interesting to note that with not one single 
experimental cat, even where stimulation had been repeated many times, was 
the effect carried over into the unstimulated state; in this they remained 
peaceful toward prey animals. These experiments prove unequivocally that 
the fixed patterns of prey-seizing and prey-killing are present in working 
order in the central nervous system even when the animals do not normally 
use them. If a prey animal is present, cats under stimulation perform the 
corresponding behavior patterns in their entirety the very first time; nothing 
indicates that they needed to learn anything about them, as one would have 
expected in accordance with Kuo’s (1931) opinion. What they do, however, 
learn under the influence of the urge to kill elicited by electrical stimulation is 
to search for prey in a labyrinth when there is none in their immediate 
presence. In other words the urge to kill that has been activated “motivates” 
appetitive behavior, and of this latter the cats learn a form fitting the 
experimental situation. 

Here the question arises why the cats in the experiments I have described 
went on killing after the first elicitation, whereas the cats stimulated elec- 
trically did not. Apparently it is necessary to distinguish here between imme- 
diate and later aftereffects. Both in experiments described by Hess and 


FIG. 11-4. “Killing bite,” elicited by electrostimulation, being performed on 
stick held before cat. W. R. Hess, case 228, film picture F 4(6)1. For further 
details see text. 
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Brügger (loc. cit.) and in those I observed in the laboratory of Flynn, it 
sometimes happens that after the electrical current has been switched off the 
cat continues to give “repeat bites” to a stick (Hess, Brugger) or a rat, and 
occasionally it is only at that point that it bites at all. This aftereffect never 
lasts more than a few seconds. From this it appears that in electrostimulation 
experiments hitherto only the motoric aspect of the instinct movement 
“killing bite” becomes activated (“innate fixed motor pattern,” Lorenz 19374; 
“motoric template,” Kretschmer 1953), but not its propensity component; in 
other words, the brain stimulation replaces the endogenous propensity but 
does not stimulate this to autonomous activity. In kittens, however, the 
propensity is set in continuous activity by the maturation process already 
described, and the “additional stimulus” merely has the effect of accelerating 
and facilitating this (p. 92). This does not, however, mean that electro- 
stimulation never could prod an atrophic propensity mechanism into con- 
tinuous automatic function. Delgado and Anand (1953) subjected rats to 
subliminal stimulation in the “eating center” over long periods of time in such 
a way that no externally visible reaction resulted; 1 to 9 days after stimulation 
ceased, these rats developed hyperphagia. In theory, at least, it is conceivable 
that by choosing other points of stimulation and/or stimulus parameters 
killing could be set continuously in motion even in cats who had hitherto 
never attacked prey. 

There is one further factor that can influence the autonomous propensity 
for “killing” for a long period: Cats who have not become accustomed to eating 
dead prey animals before they kill for the first time kill just as fast or as slowly 
as control animals whose sole solid food consists of dead animals. The latter, 
however, usually eat up the first prey animals they kill for themselves without 
much hesitation, whereas the former have no idea what to do with them; they 
see nothing edible in them. They must be taught this by having the dead 
animal cut up a little for them so that they get the direct smell and taste of the 
raw meat. Eaton (19724) confirms this in respect of lions. If the cats are 
already rather old and not accustomed to raw meat, it is often quite impossible 
to persuade them to eat the prey animals intended for them by nature. Some 
remain eager killers nonetheless, but most do not. In other words, if the cats 
have once grasped the connection between killing and procuring food, this 
helps to keep killing in training. Without constant confirmation via the 
satisfaction of hunger, it may atrophy more or less completely, though this is 
apparently not always necessarily the case. Analogous to the trophicity of the 
skeletal muscles (Heiligenberg 1963, 1964), the readiness of at least some 
instinctive movements to be performed is dependent on use or disuse. There 
is evidence that the killing bite of the cat is an instinctive movement of this 
kind (Leyhausen 19655). Even in the case of young cats accustomed to 
catching mice, “killing” is far less liable to accumulate than the other con- 
stituents of prey-catching behavior (pp. 122, 128 et seq.). The experimental cats 
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of Roberts and Kiess had, however, been specially selected for the atrophy of 
their killing bite, and even later they did not become accustomed to eating the 
prey animals they had killed during the stimulation experiment. The develop- 
ment of the killing bite is not simply a matter of the formation of a 
conditioned reaction. The “confirmation via the satisfaction of hunger” men- 
tioned above must be interpreted as a kind of physiological “growth stimulus.” 
Thus hunger or desire to eat is also not sufficient on its own to lift the killing 
bite over the threshold for the first time (see p. 130). 

Thus one circumstance which may have helped to affect the result of the 
experiments by Roberts and Bergquist (1968) described on page 74 could 
have been the fact that, although the control animals were said to have had no 
previous experience of prey-catching whatsoever, they had nevertheless per- 
formed the instinct movements of prey-catching occurring in play with 
siblings more often and more continuously than the isolated animals could do 
with the objects in their cage, which were relatively unstimulating and less 
suitable as objects for predatory play. It is therefore possible that the ap- 
propriate individual propensities of the control animals had been trained toa 
higher level of current readiness and were thus more sensitive to electro- 
stimulation than those of the isolated animals. We cannot be certain at 
present. We do know, however, that the current level of a mood is partially 
responsible for the result of electrical brain stimulation (W. R. Hess 1943; 
von Holst and von Saint-Paul 1960). 

Kuo (1931) investigated the development of prey-catching in 59 kittens 
divided into 6 experimental groups (Table 11-1). 

Half the animals in each experimental group were tested immediately 
after feeding, the other half 12 hours later. The animals tabulated under 
“reared in isolation” were taken from their mother between the ages of 8 and 10 
days, bottle fed, completely isolated from one another, and never allowed to 
see a prey animal except during the experiments. The animals in the second 
column remained with their mother for the entire time; from their eighth day 
onward every fourth day they were able to watch their mother kill a prey 
animal outside their cage, but were not allowed to eat it. Every kitten in the 
third column, from the age of 6 to 8 days onward, was shut up alone for 
several hours a day with a specific prey animal, and after weaning was kept 
with it continuously. 

Three different types of prey animal were used: dancing mice, house 
mice, and white rats. Each kitten was offered all three types in regular 
alternation. All the tests took place in the respective cat's living-cage (91 x 61 
x 61 cm). In the period before weaning, its mother and the rest of the litter 
were removed from the cage for the test. Being unaware. how significant 
siblings are in connection with the first elicitation of the full-strength killing 
bite, Kuo thus eliminated an important developmental factor. From the age of 
6 to 8 days onward, a prey animal was placed in the kitten’s cage every fourth 
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day for a period of 30 minutes. If it killed one, that particular type of prey was 
excluded from the later tests. So it continued until the kitten had either killed 
all three types of prey or had reached the age of 4 months. 

The parenthesized figures in Table 11-1 show the results for the in- 
dividual groups. Nine of the kittens reared in isolation killed, 18 of those 
reared by their mother, and only 3 of those reared with a “prey companion” — 
and even they did not kill the type of prey they grew up with. The kind of food 
they received, whether vegetarian or with meat, had no effect whatever on the 
development of killing, but probably did on whether or not the prey was 
subsequently consumed: Only 4 “vegetarians” as opposed to 17 "meat-eaters” 
ate the prey they had killed. The state of hunger likewise had no influence. 

Not all the experimental animals designated “killers” killed all three types 
of prey animal. Those animals which killed white rats, however, invariably 
killed both the other typés too. It is worthy of note that in these cases the white 
rat was always the first prey animal killed. All “killers” in the group “reared by 
mother” always killed the type of prey they saw their mother kill (she was 
always given prey of the same type), although in three cases this was not what 
they killed first. 

Kuo concludes that cats have no “rat killing instinct” but that the entire 
development of the behavior is determined by the formation of conditioned 
reactions. However, his arguments are unsound because he proceeds from 
false assumptions and thus overlooks in his experimental setup certain es- 
sential conditions: 

1. While Kuo expressly calls the mothers in the group “reared by mother” 
good mouse catchers, we are told nothing similar about the mothers of the 
remaining experimental animals, and since he flatly denies the inheritance of 
behavior patterns he apparently did not always take this question into account 
when choosing the mother animals and neglected the appropriate control 
experiments. 

2. In the far too small test cages, the prey animals, being unaccustomed to 
their surroundings, will only have sniffed their way around slowly. The sign 
stimulus (p. 64) most essential to the elicitation of prey-catching, particu- 
larly in the case of an inexperienced cat, was therefore missing. Moreover, the 


TABLE 11-1 
MANNER OF REARING 
WITH PREY 
IN BY ANIMAL AS 
TYPE OF FOOD ISOLATION MOTHER COMPANION TOTAL 
Completely vegetarian food 10 10 9 29 (20) 
Food plentiful in meat 10 uy 9 30 (20) 


Total 20 (9) 21 (18) 18 (3) 
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small cage was naturally the cat's “inner sanctum,” and “a prey animal in one’s 
own home” is apparently always somewhat unsettling (cf. p. 28) if the cat 
did not bring it there itself. 

3. At the time, the analytical findings of ethology were not yet available. 
Thus Kuo could not realize that an instinctive movement is coordinated in the 
central nervous system, that the way it is performed is essentially independent 
of external stimuli, and that it never—whether during its phylogenesis, 
ontogenesis or actogenesis—forms a genetic unit together with the neural 
mechanisms eliciting it and the stimuli activating these. As a result, Kuo 
cannot break free of the complex concept of a “rat killing instinct,” and 
concludes that, if one accepts that, one must also believe in a “rat loving 
instinct”; for, as the kittens reared with prey animals in his experiments 
prove, it is perfectly possible to induce cats to love rats. However, as the 
example of the golden cat “Tilly” (Profelis temmincki, Leyhausen 19655) 
shows, even adult wild cats who live solely on prey animals they kill them- 
selves can develop tolerance and even friendship toward individual prey 
animals without this having any inhibiting effect on their behavior toward 
other prey animals of the same species. Even in his later book (1967), Kuo has 
still not abandoned his old misconceptions, and so is incapable of under- 
standing the ethological view. 

4. Hence Kuo also does not describe how his experimental animals killed 
their prey, whether properly with a killing bite, or by prolonged play with 
the animal, which is quite possible in half an hour. In other words: Kuo 
compares not the motor patterns but their effects. 

5. Kuo completely overlooks the maturation factor. Although the age at 
which his experimental animals killed for the first time ranges from 40 to 121 
days, he arbitrarily terminated the tests when the animals were 4 months old, 
although for a further 2 months he then treated the nonkillers from the 
“reared in isolation” and “reared with prey animal as companion” groups in 
the same way as the animals of the group “reared by mother.” Thereupon 9 
more of the 11 nonkillers in the “isolation” group became killers, but only one 
of the 15 from the “companion” group. Controls are lacking here, too (cf. p. 
94 et seq.). Furthermore, we do not learn at precisely what age each killer 
killed for the first time. The wide range of the first occurrence quoted above, 
however, seems strongly indicative of how irregular the development of the 
kittens must have been under the given conditions. 

In short, the entire experimental method, from the point of view both of 
the cat and of the prey animal, is as unbiological as it could possibly be. The 
fault lies in the orthodox behaviorist’s idea of an experiment, which is 
borrowed from misinterpreted physics, in his crass underestimation of the 
multiplicity of internal and external factors responsible for the behavior 
under investigation, and finally in his disdain for impartial observation which 
is not directly experiment-oriented. Despite this criticism, the fact remains 
that of the group “reared by mother” almost all the animals became “killers” 
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within the experimental period of 4 months, whereas in the group “reared 
in isolation” barely half did. Yet the animals in the first-named group were 
unable to take the prey directly from their mother. The question arises how 
merely watching the adult cat catching prey can influence the kittens. There 
seem to me to be five possibilities here: 

1. The influence of the mother or of rearing in isolation is not specific. An 
animal reared in isolation is simply less secure and more anxious than one 
growing up with mother and siblings. Scott and Fuller (1965) made cor- 
responding findings with young dogs that were reared in isolation. The fact 
that fear and insecurity suppress certain modes of behavior does not, however, 
mean that the animal does not possess them (see p. 85). Here yet again one 
feels the lack of a precise description of the animals’ behavior by Kuo 
particularly acutely. 

2. In normal circumstances, i.e., when the mother cat is not prevented 
from handing over the prey, her behavior—especially her growling—in- 
creases the kittens’ excitation and thus helps to bring their killing action to 
full intensity. In Kuo’s experiments, the test animals always received their 
prey immediately after their mother had “demonstrated” prey-catching to 
them; excitement produced in this way could have had an immediate after- 
effect. As a general rule with cats excitation once activated is slow to subside 
(p. 279). 

3. Imprinting toward certain species of prey is conceivable but not very 
likely since cats whose mother only brought one particular species of prey 
animal to the nest later killed various kinds. W6 was never able to bring 
anything but mice to her kittens W8, W9, W10, W11 and M12. When they 
were 7 months old, a day-old chick was presented first to W11 and M12 in 
individual tests and then to all 6 animals together. W11 and M12 tapped at it 
a few times with one paw and all the cats looked at it with interest, but none 
of them, including W6, attacked it in earnest. Eight days later M12 killed a 
chick at once and ate it. Many other observations likewise argue against the 
idea of imprinting toward specific prey. Kuo (1967) reports on experiments 
of his that purport to show that cats later accepted only the kind of food on 
which they were reared as kittens. My own experiences decisively contradict 
the idea that the first solid food a kitten receives could have so absolute an 
influence. Precisely what determines that a cat prefers certain prey species to 
others, and to what extent the varying size of the prey animals is involved in 
this must still remain an open question. In my experience so far, kittens 
whose mothers are exclusively mousers, with the result that they never bring 
rats to the kittens, do not later become rat catchers as adults. The material 
available, however, is not sufficient to make this fact into a general principle 
or to permit conclusions to be drawn as to causes. 

4. Cats learn which animals can become prey. As already stated on p. 64 
et seq., only completely inexperienced cats require the stimulus of movement 
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to elicit their catching actions; experienced ones catch even motionless prey at 
once. The knowledge that certain species are prey is therefore acquired. 

5. Cats can in fact learn by observation, as Teyrovsky (1924) and Marvin 
and Harsh (1944) have proved: They arranged a series of small wire cages 
containing cats in a semicircle around a problem cage in which another cat 
learned by trial and error to master a problem new to it. The “onlookers” 
subsequently accomplished the same task substantially faster and more pur- 
posefully than control animals which had not observed another cat learning 
the trick. 

Rosenblatt and Schneirla (1962), and Schneirla, Rosenblatt, and Tobach 
(1963) regard my criticism of Kuo as unsound. The latter authors state: 
“Although the maternal influence has not been shown to be specific tuition, as 
is often implied, it is unquestionably important for the initiation and organi- 
zation of predatory behavior in the young” (p. 148). As regards the beginning 
of predatory behavior, this is perfectly valid in the sense described on page 81 
et seq., but it is totally inaccurate as regards the organization of the behavior, 
which is proved not only by my findings but also by those of Thomas and 
Schaller (1954) and the electrostimulation experiments of Roberts and Kiess 
(1964) (pp. 89, 99, 109). Rosenblatt and Schneirla write: “Normally the 
introduction of kittens to the killing of small mammals is gradual, starting 
with eating killed prey brought to the nest and progressing as the kittens 
accompany the female on her hunting trips. In this way the kittens see the 
female hunt and kill and they, in turn, are influenced to do the same” (p. 458). 
Now, it is true that the older cubs of certain large species of cat such as lions, 
tigers and cheetah accompany their mother before they hunt for themselves, 
but the kittens of smaller species of cat, at any rate those so far observed, never 
do so (p. 281). Frequently they have never seen their mother kill before they do 
so themselves, for often the very first mouse the mother brings live is killed by 
one of the kittens, and the mother does not need to do it in their presence. The 
extreme example is the black-footed cat, in whose case the mother cat does not 
even grasp a prey animal escaping from the kittens by its nape and carry it back, 
as domestic cats do, but merely blocks its path with a paw and chases it back in 
the direction of the kittens (Leyhausen 19655, Leyhausen and Tonkin 1966). 
Thus the basic facts are not what the three above-mentioned authors assume. 
But above all they, like Kuo himself, overlook the fact that Kuo’s own results 
put insuperable difficulties in the way of the interpretation that prey-catching 
behavior has to be learned: How, then, did the nine animals in the “isolation 
group” (see Table 11-1) come to kill? And even four animals from the 
“companion group” killed spontaneously, though in one case not until 
considerably later. Statistics are not-decisive here: If specific experiences are 
necessary to the emergence of killing, then killing must not, even in one single 
case, be possible without these experiences; otherwise they simply are not 
necessary. They may facilitate and hasten the appearance of the behavior 
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concerned, but they are not indispensable to it, and therefore also cannot have 
any decisive effect on the causality and developmental history of the specific 
form of behavior. This fact, however, destroys the foundations of Kuo’s 
arguments, as Lorenz (1961) has shown. 

To sum up: All the individual actions involved in the catching and killing 
of prey so far mentioned are "peristostable characteristics” and mature in- 
dependently of external stimuli at speeds which vary considerably from 
individual to individual. Only killing requires unspecific additional excitation 
if it is to mature to full intensity at the right time, and this is also true in the 
case of (some) wild forms. 


The Orientation of the Killing Bite 


My earlier statement (first German edition) that the orientation of the killing 
bite toward the nape of the prey animal is innate in cats was not correct, and 
yet not quite incorrect either. The following formula would roughly be the 
right description of the facts: Peristostable IRMs, taxes and instinct move- 
ments develop in the kitten in such a way that its first earnest attempts at 
catching prey normally end in a nape bite. 

I should like to go into this question in more detail, among other reasons 
because it provides an excellent example of how careful an investigator of 
animal (and human!) behavior must be in his observations, experiments, 
analyses, and conclusions not to equate the sequence of ontogenetic develop- 
ment or the actual sequence of motor patterns performed with their results: 
What is “innate” is not the nape bite but a series of behavior patterns which as 
a rule produce nape bites but can, depending on circumstances, produce many 
other sorts as well. Conversely, one must not be distracted by the multiplicity 
of possible results into overlooking or even denying the peristostability of 
some of the basic behavior components . . . and this is also true, for ex- 
ample, of human culture! 

As with the orientation of the gaping movement of young thrushes 
(Tinbergen and Kuenen 1939), the directing stimuli issue from the indenta- 
tion in the contour of the prey animal’s body between head and rump. 
Inexperienced cats do not at first distinguish between the dorsal and the 
ventral side, in other words between nape, throat, and side of the neck. Even 
so, at their first attempts they almost always succeed in making good nape 
bites because the motor pattern guided by the orienting mechanism proceeds 
in stereotyped fashion diagonally from above and behind onto the prey animal 
if it is taken by surprise or passive enough to attempt no escape or defense 
movements. If it does, the cat usually breaks off its attack; furthermore, in the 
early stages the mother cat lets the kittens have only very passive prey animals 
or ones that she herself has already injured slightly. 

To express it another way: On the one hand we have the stereotyped 
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manner in which a small animal reacts to the approach of a carnivore by 
running away; on the other we have the paw and head movements of the 
carnivore, coordinated in the CNS and proprioceptorally adjusted only in 
relation to one another (pp. 18, 68), and a taxis directed simply toward the gen- 
eral indentation at the neck of a prey animal (cf. Fig. 9-2); taken together, these 
result in the bite hitting a more specific point on the neck of the prey animal, 
namely the nape, than would be determined by the orienting taxis and its 
releasing mechanism alone. 

With its first easy successes the young cat's self-confidence grows rapidly. 
Soon it rushes in more incautiously, more “blindly,” and no longer lets itself 
be frightened off, or can no longer pull up, if the prey animal takes evasive 
action. Thus after the first series of correct nape bites it more often hits the 
side of the neck or the throat (Fig. 11-5 a, b). In this way its face comes within 
range of the scratching paws of the prey animal; if the cat has seized it too far 
to the rear, the prey animal can even wriggle free enough to bite for its own 
part. Wounds on the cats nose, lips, and eye rims are quite often the 
consequence, and it is not until now that it /earns that only a bite in the upper 
side of the neck—in the nape—offers security and kills quickly. This develop- 
ment could be observed time and again in the case of both kittens and adult 
cats without previous experience. 

It made no difference whether the animals grew up with others of their 
kind or alone. The course of development of the prey-catching of an "only 
child” such as the black-footed cat Buster revealed no differences in this 
respect from that of her one year younger siblings, Griff and Jake (Leyhausen 
19654); their mother, Braut, never plays with her kittens until they are 
already of "mouse-catching age” anyway. Thus Buster was also unable to 
acquire from her any significant amount of experience about the usefulness of 
the nape grip. This does not, of course, mean that a kitten learns absolutely 
nothing in its dealings with siblings. It gains experience in movement and it 
gains self-confidence, the latter, however, depending on the ranking order 
within the litter: Animals of high rank develop into perfect killers faster than 
solitary animals, animals low in rank or somewhat retarded in their develop- 
ment do so more slowly (Leyhausen 19654). In kittens, loss of social rank may 
temporarily suppress killing which had already developed fully. Other distur- 
bances may have the same effect on both young and adult animals (pp. 85-89). 

Since almost without exception the orientation of the killing bite toward 
the nape of the prey animal clearly develops in the two phases described, it is 
natural to consider the taxis of the first phase, which is guided by one simple 
feature (indentation of the neck), as purely innate; this assumption is strength- 
ened by the observation made with tree ocelot Bueno (p. 66; Fig. 9-2). If the 
orientation of the killing bite to the neck indentation were based on experi- 
ence gained from play with siblings or mother, the eliciting stimuli would 
certainly be too highly differentiated for the neck of a bottle—which, after all, 
is shaped quite differently—to produce such a reflexlike reaction at once. 
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FIG. 11-5. (a) Pudge grasps rat “the wrong way round,” by throat; (b) tries 
vainly to improve grip; rat again manages to throw itself on its back; (c) this 
time Pudge succeeds; (d) rat's bulging eyes, convulsive bending and stretching 
of rump and limbs (here in bent phase), and stiff tonus of tail are all sure signs of 
its fatal spinal injury. 


In cats whose prey-catching and killing behavior was elicited by stimu- 
lation via electrodes at full intensity level in the manner frequently men- 
tioned, I was struck by the lack of flexibility in the aiming of the bite (see p. 
91). Professor Flynn arranged for me to carry out a series of tests with this 
point in mind. At the time of my stay there it was the practice of Flynn’s study 
group to interrupt the flow of current as soon as the biting approach began. 
With few exceptions (see p. 100) the cat immediately left the rat alone, and in 
this way the rat was not killed or even injured and was available for further 
experiments. Besides this, the rats were anesthetized before the test, as it is 
otherwise impossible to decide what aspects of the cat’s behavior are the effect 
of electrostimulation and what a reaction to the behavior of the rat. For my 
test series the rats were also anesthetized in 20 cases but in 5 they were not. 
Brain stimulation was always continued until the rat had been killed, and I 
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subsequently dissected it carefully. The combined results of tests and dis- 
sections are as follows: In all cases the cat oriented itself toward the prey 
animal's neck, laid a forepaw on the region of its shoulder and breast, or | 
beside this on the ground, and bit in the way described on pp. 18 and 68, as | 
regards the orientation of the bite, therefore, the cat revealed pure type 
behavior, just like any animal inexperienced with prey (Fig. 11-6). The 

| position of the bite wounds in the neck and shoulder region of the rat quite 


clearly depended on how the cat was oriented to the rat at the moment when 
current was switched on: If a nonanesthetized rat ran away from the cat, this 
produced a nape bite just as described above; likewise if an anesthetized rat 
was lying on its stomach and the current circuit was closed at a moment when 
the cat was bound to approach the lying rat from the rear or the side. If the 
anesthetized rat lay on its side or back, or a nonanesthetized one moved 
otherwise than noted above, the cat bit without any attempt at adjusting its 
aim into whichever part of the rat's body it was bound to hit as a consequence 
of the stereotyped approach described above. This resulted in bites in the 
shoulder, breast, and throat. The outcome is also interesting because, unlike 
the cats in the experiments of Roberts and Kiess (1964) already quoted, those 
| involved in these tests were not completely innocent of prey-catching. Thus 
electrostimulation can “override” the influence of previous experience, just as 
will be described of the first prey-catching attempts by kittens (p. 138); but 
that is not to claim that this must always be the case. 


FIG. 11-6. Prey-catching, elicited by electrostimulation, in an otherwise “non- 
preying” cat; position of anesthetized prey animal determines where cat bites, 
in this case in side of neck. For further details see text. Photo: J. P. Flynn. 
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Once the second phase of development of orientation is complete the cat 
may repeatedly be observed to make a vast number and variety of movements 
in an attempt—often for a long time unavailing—to bring its teeth to the 
prey animal's nape before it bites. Often as it does so it performs the most 
difficult turns with its head, depending on the position and movements of the 
prey animal. It is impossible to doubt that it is now capable of distinguishing 
precisely between the underside of the neck and the nape, and strives ex- 
clusively after the latter. These movements oriented toward the nape of the 
prey animal's neck in the narrowest sense, as well as the knowledge as to 
where the nape is to be found on a prey animal, even one of a kind so far 
unfamiliar, are certainly all learned. In the case of disturbances or high prey- 
catching excitation, they are the first to be lost, the “neck-shape taxis” next, 
and so on (Leyhausen 19655). 

Since, then, the nape bite is not innate in the strict sense of the word, a cat 
can learn to orientate its bite otherwise. On p. 27 I have already mentioned 
the difficulty that the thick nape musculature of wild cattle causes even large 
carnivores such as lion and tiger. Also, the nape of prey animals such as these 
is protected by long horns or antlers that point outward and backward, and it 
would often be disadvantageous to try stubbornly for the nape when over- 
powering them. The big cats solve their problem by killing prey such as this 
by means of bites in the side of the neck or throat, sometimes even in the 
nose. My male fishing cat likewise killed a large domestic rabbit with a nose 
bite; Goethe (1940), and Räber (1944) have described the same of the polecat, 

The bite in the side of the neck or the throat of the victim often comes 
about automatically: Seldom does a lion or tiger grasp a large prey animal 
straightaway in the nape to throw or pull it down, as shown in Fig. 3-6; 
usually they bite over its croup or in its back or shoulder (Figs. 3-5 k, 3-7 I, x, 
B, C). When the animal finally flops on its side (Fig. 3-7 C, D), it often rolls 
half over onto its back; the carnivore exploits this moment of complete 
helplessness, releases its original grip, aims farther forward at the neck 
indentation, and hits the side of the neck or the throat, which is now turned 
toward the fangs approaching diagonally from above (see pp. 106 and 109). In 
principle, throat bites such as this could come about in exactly the way 
explained in Fig. 11-5 and the accompanying text. For the big cats, however, 
they are advantageous in connection with certain prey animals, and so, just as 
the small cats learn to avoid them, the big cats learn to use them, and then 
quite clearly aim their bite at the throat: 


Record from Gir Sanctuary, 6 November 1969: Two lionesses, one with 
two cubs about 4 months old, are waiting for the year-old buffalo calf. As 
the shikaris withdraw from it, the mother at once leaps at the calf, lays 
both forepaws on its back and wants to bite into the back to pull it onto 
its side. However, it collapses under the weight of the lioness’s body. The 
other lioness—from where we are, she is standing behind the buffalo— 
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could now quite comfortably bite from above into the nape, but instead she 
reaches forward around the neck and goes for the throat. It looks very 
“intentional” (see Fig. 11-9 a). 


The following leopard observations show this even more clearly: 


Record for 12 September 1968: We arrive in Sasan Gir at dusk. Im- 
mediately an adult black goat is tied to the hedge surrounding the flag- 
pole by a rope about 2 m long. The arena is faintly lit by a light bulb 
hanging over the entrance of the nearest bungalow; with night binoculars 
every detail can be seen from a distance of about 30 m. Half an hour later 
a leopard shoots out of the darkness in the background, left, and reaches 
the goat with two bounds. Simultaneously a group of Indian tourists 
waiting with us switch on their torches and rush toward the leopard, 
who takes a snapping bite upward at the goat from the side, then im- 
mediately storms on and disappears into the darkness. The goat has a bite 
wound on both sides of the underside of the neck and dark blood is flowing 
freely out of its right ear. It dies a few moments later. Closer inspection 
reveals that the bite has pressed the two branches of the lower jaw hard 
together at the posterior end, thus breaking the symphysis and pushing 
them out of the joints; they are both quite loose. The ear bleeding indi- 
cates injury to the posterior base of the skull. 


According to Eaton (1972a), the cheetah proceeds just like the lioness 
mentioned above, but in addition turns the throat of its prey upward with its 
paw (cf. Fig. 11-9 c). As the digital claws of the cheetah are fairly blunt and 
not fully retractable, when seizing prey it is even more dependent than other 
cat species on the use of the dew claw, which in its case is particularly strongly 
developed (but cf. Fig. 11-5 b and page 147). It hooks this into the prey 
animal’s head, then pulls and turns this toward itself until it can bite the 
throat with ease. With its teeth it then continues the turn, by which means it 
is capable of dislocating the cervical spine of a small animal. Thus in the 
cheetah’s case, too, this is not solely a simple throttling grip. 


Record for 15 September 1968: Goat tied up after darkness falls. Strict 
orders given that no one is to make a disturbance and above all torches 
must not be used. After a long wait the leopard appears, not from the left as 
on the 12th, but from the right, from the direction of the guesthouse drive. 
In low, fast, galloping leaps he hastens across the long stretch with no 
cover, and has the goat before I can get the binoculars to my eyes. He has 
bitten it in the throat, crossed his forepaws over its nape, and is pulling its 
throat thus to his breast, while simultaneously pressing its head away with 
his fangs (Fig. 11-7 a). He holds it like this for a seemingly endless time 
(though on estimate it cannot have been more than 30-40 secs). The goat 
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tramples a little and is breathing heavily. It really does look like strangu- 
lation. The result of subsequent dissection, however, reveals the following: 
The incisions from all four canine teeth are clearly visible. The two which 
have penetrated posteriorly cannot be probed very deeply, the two an- 
terior incisions have penetrated the base of the skull on both sides behind 
the mandibular joints. I cautiously insert a twig and a pair of tweezers 
as probes, dissect along them as well as is possible with a blunt knife, 
and photograph the result. 


Record for 19 September 1968: As the leopard now shows little fear, we 
tie the goat to the hedge immediately opposite our verandah, about 10 m 
away where it is brightly illuminated by the lamp. The leopard approaches 
after only a short while, walks on full stretched legs and with unhurried 
gait to the corner of the hedge a little below us, but then stays there in 
the deep shadow cast by the hedge. After a while he cautiously puts his 
head around the corner. The goat has meanwhile lain down, its head faces 
toward the corner. The leopard withdraws, peeps round the corner again, 
this time crouched, repeats this several times, then leaps out and at first 
grasps the goat in a similar manner to that shown by Fig. 11-7 a, but then 
lets his left forepaw drop and supports himself with it on the ground 
(Fig. 11-7 b). After about 40-50 secs, the goat tramples somewhat and 


FIG. 11-7. (a) and (b) Leopard kills goat (Gir Sanctuary). For further details see 
text. (Sketches used to prepare these drawings were made immediately after 
observing scene, critically examined by another eyewitness, P. Joslin, and found 
correct.) (c) Tiger attacks domestic buffalo calf, clearly aiming at nape; (d) as 
can be foreseen in (c), buffalo falls or rolls onto side; tiger then grips it exactly 
as leopard gripped goat; (e) twisted position of buffalo’s head indicates that 
here too the most likely cause of death was a broken neck. (Photos c-e: K. S. 
Sankhala/Okapia) (f) Caracal throttles guinea pig; (g) cervical spine being bent 
over and (h) broken, as confirmed by subsequent dissection. For further details 
see text. 
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tries to raise its forequarters. The leopard wants to drag it away, but 
resumes his original posture immediately the goat makes another slight 
movement. Then there must have been some disturbance we did not 
notice. At any rate the leopard releases the goat and trots rapidly back the 
way he had come. Joslin and I investigate the goat. The left upper canine 
of the leopard had bored a little way into the underside of the neck, 
somewhat right of center, and ripped open a blood vessel; under the neck 
skin there is an effusion of blood, and the wound has bled a little. The 
right upper canine has bored deep into the right side of the neck dorsal 
to the larynx, but without hitting the cervical spinal cord. The lower 
left canine has made a deep hole farther dorsally in the left side of the 
throat, the right penetrated below the edge of the ear into the gap be- 
tween skull and first vertebra; the head moves around loosely. In addition 
the third vertebra has been pressed out of its connection with the second 
and fourth; it can be felt quite clearly. 


The leopard method of killing described here is in no way confined 
to that species, nor, say, to the members of the genus Panthera. Our female 
caracal regularly kills rats with a nape bite, but I have several times seen her 
kill a guinea pig exactly as the leopards killed the goats: She throws herself on 
her side, clasps its body with her two forepaws, grasps its neck in such a way 
that her upper jaw grips the throat and her lower jaw the nape, and bends the 
head and neck of the guinea pig backward at a sharp angle. One of these 
guinea pigs I was able to dissect. Nowhere had the caracal's canine teeth 
penetrated the neck skin of the prey; the cervical spine was bent over 
at the thorax. The blood in the lungs and the large blood vessels of 
the neck was a deep blue-black, which would have indicated death by as- 
phyxiation but for the fact that when the caracal first grasped the guinea pig 
she apparently gripped it around the breast and shoulder, and one canine 
tooth had penetrated the breast and pierced the heart; the breast area was full 
of blood already coagulated (Fig. 11-7 f-A). 

Gossow’s (1970) stoats in some instances proceeded with their prey 
animals exactly as I have described here in the case of the caracal; here, too, 
the canine teeth left no wounds, at least no deep ones, and the prey animal's 
spine was broken in the area of transition from cervical to thoracic vertebrae. 
Gossow considers this could be an alternative to killing by means of a bite in 
the nape or posterior skull, which would in particular enable old stoats with 
very worn or broken canine teeth still to overpower large and strong prey. 
The four canine teeth of the caracal are all in perfect condition, so the reason 
why they did not injure the neck skin of the guinea pig must lie not with them 
but with the particular nature of the attack. Schaller (personal communi- 
cation) reported to me that on gnus killed by lions he had noted the traces of 
canine teeth in the skin at the throat, but that this had never been penetrated, a 
fact he attributed to its thickness and toughness. 
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To end the chapter on the orientation of the killing bite by concluding 
that only the neck indentation taxis can be regarded as innate, whereas the 
more precise orientation is controlled by individual experience, would be to 
oversimplify matters. We cannot simply assume, not even in an apparently 
clearcut case, that every pertinent experience is originally of equal value and 
that the animal learns everything with equal ease. Immelmann (1967) fos- 
tered the eggs of the Australian zebra finch (Taeniopygia guttata castanotis) 
on the closely related Bengalese finch (Lonchura striata f. domestica) for 
hatching and rearing. The male foster chicks learned the song of the foster 
father who fed them perfectly down to the last detail, even if males of their 
own species sang in the neighboring cage. The learning process was com- 
pleted long before the birds themselves began to sing, and they retained the 
song of the foster father unchanged for years, even when they later lived 
exclusively with conspecifics which sang “normally.” And yet, in one case a 
young zebra finch was fed both by the Bengalese finch foster father and by a 
conspecific male, and this chick learned only the zebra finch song and adopted 
nothing whatsoever from the foster father. So somehow the conspecific song 
must be preferred for learning when all other conditions are equal. 

There are a number of indications that the orientation of the killing bite to 
the nape in cats and other carnivores also somehow enjoys a learning pref- 
erence of this sort, although the “innate schoolmaster” responsible for this 
has so far evaded analysis. 

The species which tend to a throat bite are all capable of killing with a 
nape bite as well. Frequently it is the size of the prey animal that decides 
which grip the carnivore uses. The leopards observed (see Records, pp. 111, 
113, 147) both killed goat kids with a bite over the back of the head and the 
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FIG. 11-8. (a) Cheetah throttles Thomson's gazelle; (b) position of bite 
becomes particularly clear as cheetah stands up. (After color photos by 
G. Schaller) 
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FIG. 11-9. (a) Indian lioness kills buffalo calf, see pp. 110, 111 (from film). 
(b) Same lioness kills buffalo calf of roughly same size with nape bite (after 
color photo). (c) Lion kills large domestic buffalo with throat bite; one paw is 
pressing on buffalo’s lower jaw, thus making throat more accessible. (d) 
shows position of buffalo after killer withdrew; other lion had already begun to 
eat while buffalo was still alive [ (c) and (d) from film; Gir Sanctuary]. (e-r) The 
same two lions kill buffalo calf, showing particularly clearly how much the 
choice of site for bite can depend on conditions developing during the attack: 
Foremost lion presses (e-i) and pulls calf down (j-l). As it falls and rolls over, 
lion bites it in throat (m, n). As lions are momentarily distracted by onlookers, 
calf rises again (o), with the first lion trying vainly to hold it down with one 
paw; but in trying to rise, the calf positively offers up its nape to second lion, 
which had so far remained in background; it bites immediately and kills calf 
(after film; Gir Sanctuary). (s) Lioness kills zebra with nape bite (after color 
photo by G. Schaller). (t) Tiger attacks large buffalo with nape bite (after color 
photo by Stan Wayman/ Life). (s) and (t) show that lions and tigers certainly 
can also overcome large prey animals with a nape bite. 
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nape. Although cheetahs seem to specialize more narrowly than other big cats 
in the throat bite (Eaton 19705, 1972a; Schaller 1968; Fig. 11-8), they do kill 
relatively small prey animals with a nape bite (p. 21). I saw the very same 
lions which killed small buffalos with a nape bite (Fig. 11-9) grasping larger 
buffalos by the throat. At a particular size ratio between prey animal and 
carnivore, the cat may decide one way now and the other the next. A year 
before I saw the lioness bite so “intentionally” at the throat of the buffalo calf 
(see Record, p. 110), I had seen her kill a buffalo of the same size with a 
positively “classic” nape bite (Fig. 11-9 b). Schaller (1967, p. 289 et seq.) 
confirms that the tiger acts similarly; occasionally, however, the tiger also 
kills quite large prey animals with a nape bite. According to Schaller’s 
experience and a collection of reports from him (personal communication), 
lions and tigers seem to have a traditional preference for different killing 
methods in the different parts of their habitat, so that on the same or 
comparable prey animals one finds them preferring to use throat bites in one 
area and nape bites in another. Juvenile big cats are probably more likely to bite 
at the nape than the throat in their first attempts, as Schaller (loc. cit.) describes 
of a young tiger and Eaton (19705) of young cheetahs. 

The most important, though indirect, indication that the big cats have an 
innate disposition to learn the nape bite more easily than the throat bite 
seems to me to be provided by the following observations: If a cat has killed a 
prey animal by some other method than a nape bite, for example by a paw 
blow or tossing around (Leyhausen 19656), in many cases it performs the 
nape bite subsequently; sometimes it does so after it has already begun to eat. 
Often the observer gets the impression that there is an air of compulsion 
about it, as if it had suddenly occurred to the animal that it had forgotten 
something essential. Apparently this also happens with big cats. On 14 
September 1968 in the Gir district, we found a young zebu with two canine 
incisions in the right side of the neck and two in the throat. When we examined 
the wounds again on 16 September, however, we found in addition the traces of 
a typical nape bite. I know of several similar cases in connection with lions and 
one tiger. Subsequent nape bites of this sort also occur—but more rarely— 
when the prey animal was killed by a nape bite. As yet, however, I know of no 
case in which it was observed that a prey animal killed by a nape bite 
subsequently received a throat bite. I can think of no way to explain this fact 
except by a “natural” preference for the nape bite. 


Play with Prey 


Following Bally (1945), Eibl-Eibesfeldt (19504, 1967), Ewer (1968), Inhelder 
(19554, b), Kruijt (1964), and Meyer-Holzapfel (1956a, b) have investigated 
play in animals and discussed its theoretical aspects. I have myself dealt at 
length elsewhere (19654) with the theoretical significance of the cat’s play 
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with prey. My findings indicate that the play of both young and old animals 
with prey is not the result of a specific “play drive” but the natural con- 
sequence of a difference in endogenous rhythm and dynamics in each of the 
single propensities of the various prey-catching actions, as described in greater 
detail in the next section. Here I shall forgo any further theorizing and 
confine myself to describing briefly the forms of play with prey which can be 
observed. 

The actual ways of playing with prey, whether with live or dead prey, with 
dummy prey of the most varied types, or with conspecifics, are absolutely 
alike. They differ from “earnest” discharge of prey-catching in overflow or on 
a substitute or redirection object in the following ways: 

1. The stalking run, the watching posture, creeping close, pouncing, 
seizing with the teeth, carrying around, plucking, and tossing away follow 
each other without any fixed order. All these component actions may be 
discontinued part-way and flow more or less smoothly into some other 
movement belonging to the same or a different functional circuit. The possi- 
bility of detaching isolated links—even just parts of those links—from an 
originally uninterrupted chain of instinct movements and combining them “at 
will” with other links from the same or a different sequence of actions is, as I 
have already emphasized earlier (Leyhausen 1952a, 19546), particularly con- 
spicuous in the development of mammals, and is a vital prerequisite for 
“genuine” play, which in mammals—particularly the higher forms—is there- 
fore especially versatile and capable of embellishment. 

2. The playing cat performs the various movements with an exaggerated 
exuberance which is not called for by the “normal” purpose of the movement 
and is indeed frequently detrimental to it. The cat expends a quite superfluous 
amount of energy. The taxes involved cannot always steer this motoric excess 
adequately, and so, in contrast to the purposeful and economic performance of 
movements in earnest (including overflow activity and related phenomena), 
the playful movements often overshoot their goal, without this troubling the 
playing animal in the least. Physiologically this peculiarity of playful move- 
ments is explained by the dualism of motoric and automatic cell groups in the 
spinal cord discovered by von Holst (1936; Leyhausen 19545). According to 
this, the amplitude of a movement, though fixed partially by the number of 
automatic cells of a “central nervous automatism” active at the time, is mainly 
determined by the changing reactivity (excitability) of the motor neurons. 
Precisely this overaccentuation of the amplitude of a movement as opposed to 
its frequency is characteristic of what was referred to above as exuberance; 
also, the increase in amplitude does not always affect all elements of a 
performed movement, or not all of them uniformly, and it is precisely this 
unevenness which causes the human observer to receive an impression of 
“playfulness.” The distortion can be explained if one attributes the changes in 
amplitude to the motoric and not to the automatic elements of the spinal cord. 
However, the “automatic control,” and therefore the frequency, of the playful 
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runoff of instinct movements seems not to differ from that of the earnest 
version. 

3. A killing bite of full intensity does not occur during play with a live 
partner, whether conspecific or “genuine” prey animal, but may occasionally 
do so during play with inanimate objects. 

Naturally, between “earnest” and play there are all possible transitional 
stages. 

Three different forms of play with prey occur in unordered combination, 
especially in kittens, and for this reason cannot easily be separated from one 
another. In certain conditions, however, they appear in their pure form and 
their basic differences then become apparent. 

“Restrained play” is the name I have given to catching actions which are 
very much reduced in intensity and playfully modified. The cat approaches the 
prey animal (or plaything) hesitantly, often sits or crouches a little way from 
it, and at the most taps it gently with its claws sheathed (Fig. 11-10 a, b). 
Then it often lies down in view of the prey and, resting on its shoulder, licks 
the inside of its paws (“alternative” lying and licking, see Figs. 11-10 c, and 
11-13 4). But the forward gropings of the paw may gradually intensify until 
they become positive blows, which then leads to the following form of play. 
After tapping, the cat often recoils in fright, especially if the prey animal 
moves, or it even leaps backward on stiffly stretched hind legs (“anxiety 
play"). During juvenile development it is probably simply the immaturity of 
the whole system of instinct movements that at first allows only so irresolute 
looking intention movements (p. 81), and occasionally with older animals it 
is the low current level or exhaustion of the propensity for catching (p. 130). 
External factors exercising a restraining effect are unfamiliar environment, 
distraction or intimidation caused by movements and sounds in the vicinity, 
and—as already mentioned— inferior social rank. In the case of my old serval 
“S”, I also regularly observed “restrained play” with prey she disliked: She was 
reluctant to accept white rats and would eat them only if she was very hungry, 
and even then with obvious unwillingness. Before killing them, she always 
played in this manner for some time. But the most significant factor in this 
form of play is undoubtedly fear of the prey animal, especially if this is 
unfamiliar or large. The recoil and backward leap after tapping, mentioned 
above, point to the anxiety component. The factors mentioned are, naturally, 
not mutually exclusive, and in individual cases it is difficult to estimate the 
relative proportions. I mention this motor pattern among the forms of play 
only because it repeatedly occurs in the course of the other two. The 
impression is that the intensity of play fluctuates at certain intervals and that 
every time it reaches a minimum "restrained play” sets in. Incidentally, Seitz 
(1950) describes how a fox performed the same cautious tapping of its prey 
with its paw. 

The most frequent form—"overflow play,” with its two variants, “chase” 
and "catch and throw’’—is played only with fairly small prey animals and in 
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FIG. 11-10. “Inhibited play”; W11 with day-old chick: (a) and (b) “tapping”, 
(c) “alternative” lying and licking; (d) "nose check.” 


particular with mice. Alternating sideways blows from paws which may be 
closed or spread wide propel the mouse or plaything over the ground, then 
there is a rapid approach, the object is grasped again with both paws, taken 
between the jaws and carried a little way, put down again and once more 
propelled and grasped ("playing chase,” Fig. 11-11). When being carried, the 
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FIG. 11-11. “Playing chase”; M9 with mouse. 


prey is usually gripped loosely at some arbitrary point, and hardly injured if at 
all (slight intensity of killing bite, p. 91). During the phase which now 
usually ensues, the paw does not strike the mouse away from the cat any more 
but “fishes” it closer; then with one or both paws, it is lifted and conveyed to 
the jaws, grasped in the teeth and tossed away to the side or upward, often 
caught again with the paws and immediately tossed away once more ("catch 
and throw,” Fig. 11-12). I interpret all this as “overflow play” since it is 
displayed by almost any cat, even a very hungry one, that has been deprived of 
live prey for some time (pp. 130-31), and since cats with “substitute objects” 
play mainly in this way, even though normally this is more or less inter- 
spersed with the other two forms. The whole process is so worthy of note 
because all catching actions here are performed with the exuberance described 
on p. 119, but killing on the other hand seems decidedly inhibited. The 
catching movements are relatively independent of the instinct movement 
“killing bite,” and possess their own central nervous production of excitation 
(Leyhausen 1965). After a fairly long period of accumulation they burst out 
and at first inhibit the killing bite (p. 130). The “chase” phase then frequently 
leads to or is interwoven with “play of relief,’ a sequence of movements 
described by Lindemann in the case of the lynx (1950) and by Seitz in the case 
of the fox (1950) as “dancing around the prey”: The animal makes high 
curving leaps right over or around the dead prey (Figs. 3-4 g, 4; 3-8; 5-1 
g), possibly in pantomimic exaggeration of the backward leap which we met 
in connection with “restrained play”; at intervals it may also strike at it. In its 
pure form this kind of play always occurs after the killing of very large or 
dangerous prey, especially if this was preceded by a long fight. In such cases 
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FIG. 11-12. “Catch and throw”; W11 with white mouse. 


the cat has to overcome considerable fear of its prey (cf. Record on p. 28 et 
seq.) and the prey-catching urge must therefore attain a considerable degree 
of tension. With the killing of the prey, the pressure is suddenly removed and 
the prey-catching excitation that has accumulated literally overflows with 
relief. 

In an earlier paper (Leyhausen 19524), I wrote that the fact that domestic 
cats frequently play with live prey was a result of domestication, whereas— 
according to my observations on the ocelot cat and Lindemann’s statements 
on the lynx and European wild cats (1950, 1953)—wild forms play only with 
dead prey. I must, however, partly supplement and partly correct that state- 
ment. First of all, it is necessary to distinguish between the individual forms of 
play with prey described above. In appropriate circumstances “restrained 
play” with live prey is performed by all species of cat I have so far been able to 
observe in this connection (Fig. 11-13). “Overflow play” with live prey 
actually is, in my experience, much rarer in all adult wild animals than in the 
domestic cat. Wild cats perform “overflow play” with substitute objects more 
often than with live prey. However, I have meanwhile observed genuine 
“overflow play” by my female serval with mice, white rats and day-old chicks, 
by European lynxes with rabbits and chicken; and by a female Leopardus 
geoffroyi with mice. An adult tiger which was given live prey animals in an 
arena for show purposes energetically played certain forms of “overflow 
play,” in particular “catch and throw,” with a small goat (Kesri Singh 1961). 
An adult lioness in the Serengeti did the same with two young warthogs. I saw 
an old male Indian lion (Gir, 8 November 1969) throw itself down alongside a 
young buffalo it had just killed and hit and bite playfully at it—clear intention 
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FIG. 11-13. “Inhibited play”: (a) puma-@ with duck; (b) same animal performs 
“alternative” lying and licking (cf. Fig. 11-10 c); (c) and (d) cheetah Ali with 
chicken. [ (a) and (b) Wuppertal Zoo; (c) and (d) Frankfurt Zoo] 


movements of the “clasping play” described below (see p. 125 and Fig. 11- 
14). One reason for the frequency of the domestic cat’s seemingly cruel 
“overflow play” with live prey is, however, undoubtedly the retention of 
juvenile behavior. As we have seen, the killing bite matures to full strength 
relatively late in young cats, and in adult domestic cats this “retardation” 
seems here to have altered the proportional relationship between catching 
actions and killing to the advantage of the catching actions. On the other hand 
“relief play” seems to exist in all species of cat, and in fact exclusively with 
dead prey. 

The terms “restrained play,” “overflow play,” and “play of relief,” which I 
chose, have on various occasions been taken to indicate that in my opinion 
these forms of play are exclusively coupled to the states of mood and pro- 
pensities indicated by these terms. However, as the reference to the mixed 
forms which can usually be observed was intended to show, this is not what 
was meant. I chose the terms solely according to the conditions in which the 
various forms of play may be observed most dependably and in their purest 
form. 

Naturally, as well as the ones described in detail here, any other move- 
ment connected with prey-catching can also be playfully transformed. Rolling 
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over with the prey, clasping it and kicking it in the stomach with the hind feet 
and claws is something cats otherwise do only with prey animals which are 
fairly large, very mobile and resist strongly; in play, however, they also do it 
with small or even inanimate objects (Fig. 11-14). The “angling” play of the 
servals will be dealt with on p. 139 et seq. 

The physiological bases of the playful performance of a movement, de- 
scribed on page 119, item 2, also explain how “distortions” of this kind which 
in some species occur only in play may in others be incorporated in the 
normal inventory of earnestly intended prey-catching behavior. Many species 
of cat treat prey species with which they are so far unfamiliar very cautiously 
with a mixture of “restrained play” and "catch and throw”: They grasp the 
animal by its fur with their teeth, usually toward the rear of its back, and often 
only after long hesitation and many intention movements, pick it up, and then 
toss it away either sideways or upward (Fig. 11-15). Some species, and of 
those I have observed the Asian golden cats and the servals in particular, 
intensify this “tossing game” to such a degree of violence that the prey 
animals may be killed simply by their impact against trees, stones, or the walls 
and floor of the cage. However, as soon as the cat has grown familiar with 
that particular prey species, it too will be grasped and killed in the usual 
manner. 

Another example is the paw blow: All cats strike with a paw at a prey 
animal which turns and defends itself against the attack or seeks shelter in a 
corner where it is then difficult to grasp with the teeth (Fig. 11-13 d). Often 
the cats wait with paw half raised to see whether the prey animal gives them 
an opening before they strike. They will sit and wait on a riverbank with a 
paw raised in the same way when they want to strike fish out of the water. It 
is, therefore, not surprising that the fishing cat performs this behavior 
pattern more pronouncedly than other species: It raises the paw higher, often 
beyond ear level, and perseveres in this posture much longer before striking. 
Munro (verbal communication) reported that in Assam he has often seen 
fishing cats sitting motionless for long periods in this posture on projecting 
boulders in streams and rivers. 


FIG. 11-14. Serval plays with guinea pig. Most cats employ the attack, including 
rolling on the side and clasping, intended for large prey, on relatively small prey 
animals only in play; but cf. Fig. 11-16 f. (After film) 
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FIG. 11-15. “Tossing game.” For further details see text. 


A still more extreme development is the paw blow of the servals: As if 
they were using a truncheon, they reach up very high and strike down with a 
stiffly outstretched paw onto a prey animal that has stood up in defense (Fig. 
11-16). A blow such as this can kill a large golden hamster or a rat, though 
this is not the rule (Leyhausen 19655). C. K. Brain (quoted from Ewer 1968) 
saw servals in the wild beat down snakes with this same "truncheon blow.” 
The cats hit so hard that they quite often sprain or injure the paw. 

Finally, let me mention the “capriole.” All cats occasionally jump in the air 
taking all four paws off the ground at the same time—over another animal in 
play, for example, or sideways onto a branch and so on. With the exception of 
the servals, however, I have never seen any cat do it at full gallop, as, for 
example, many antelopes do when in full flight. With this jump servals grasp 
birds with their two forepaws as they flutter up in the air, then draw in their 
hind legs, and land only on these (cf. Fig. 2-11 o-u), while continuing to hold 
their prey between their forepaws, and take a grasping bite only after they 
have landed. In this way one of my servals catches moths with great reliability 
from heights of up to a meter. 
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All these specialized movements strike the observer initially as being 
something qualitatively unique for which there appears to be no comparable 
movement in other cat species. It therefore comes as a surprise when closer 
analysis shows how relatively little change in amplitude and phase relation- 
ships in the runoff of the movement was in fact needed to develop these 
specializations from “everyday” behavior patterns of other cats. 


FIG. 11-16. “Hamster blow” of serval: (a) Serval holds paw high and waits; 
(b) just before blow raises it a little more; (c-e) strikes twice; (f) immediately 
lifts paw again in readiness; (g-h) makes intention movement but does not 
strike; (i) instead grasps suddenly with other paw and jaws and catches hamster 
by nape. (After film) 
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Hunger and Prey-Catching 


According to observations made by Schneider (1940-41), in the big cats the 
moods of prey-catching and consuming seem to be relatively independent of 
each other. Goethe asserts this as regards the Mustelidae (1940). Räber has 
confirmed it in detailed tests with beech marten (1944) and owls (1949). 
Observation of my ocelot cat has led me to similar assumptions in this 
connection. She killed a sparrow immediately after she had half-eaten a large 
chicken, and then left it lying. After keeping her without food for two days, I 
gave her a large Norway rat, which she at once killed in the course of a brief 
but violent fight. She was just about to start eating it when she caught sight of 
a second rat. At once she dropped the dead one and killed the other too. The 
prey-catching mood thus unconditionally overcame the eating mood, although 
the latter was very strong and had already been activated. The electrostimula- 
tion tests by Roberts and Kiess (1964) mentioned on page 99 confirm this 
observation. 

When I gave the ocelot cat six mice in quick succession, she killed each one 
immediately and then looked up at me expectantly every time. Only when she 
had waited in vain for some time after the last one did she begin to eat. A 
male black-footed cat would kill 13 or more guinea pigs in succession. As a 
“formality,” he would carry each one to his eating place, but he usually 
brought it with him again, laid it down before us and waited for the next. Only 
when no more were forthcoming did he pick the last one up again, carry it 
‚ back to his eating place, and begin to eat (Leyhausen 19654). Thus in his case 
too the urge to kill unconditionally outweighed his hunger, although guinea 
pigs were his favorite food. W5 likewise caught 6 mice in rapid succession but, 
unlike the ocelot cat, she did not kill them individually and then leave them 
lying, but took them in her mouth one after the other as they came. In this 
way she was able to kill only the first two. Then for a long time this hungry 
animal sat there positively helpless with six mice in her jaws (Fig. 11-17). 
In order to eat, she had to drop 5 of them again. She wolfed the first quickly, 
keeping an eye on the others as she did so. Then she collected them all up 
once more, and had the same problem all over again. But in the end she had 
eaten them all. W5 was, furthermore, one of the domestic cats that always 
killed immediately and also never played with either live or dead prey. The 
above occasion was the only one on which she did not kill immediately. I have 
since observed this “bundling” of several mice quite often in domestic cats 
presented with a “generous helping.” 

In order to unravel the underlying complexities, I gave a number of cats as 
many mice, one after another, as they would kill. With each cat I did this once 
1-2 hours after it had been generously fed with meat, and again, a few days 
later, after it had been without food for two or three days. 
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FIG. 11-17. W5 with six mice in jaws (parts of only four discernible in picture). 
See text. 


Record for 30 June 1954: At approximately 1500 hours, M12 fed to 
repletion. Experiment begins at 1920 hours. Outdoor cage, 3x5 m, ground 
partially covered with grass and small shrubs. First mouse caught at once, 
spirited “overflow play,” mouse not killed. Second mouse presented. Cat 
wavers indecisively between the two, plays alternately with both. Third 
mouse apparently increases cat's indecision (spontaneous remark from 
helper: “Now the neurosis is complete!”). When the fifth mouse is pre- 
sented, the playing falters, and when the sixth comes M12 kills it and then 
two more in swift succession. Begins to eat the first mouse, keeping his 
eye on the most active of the ones still alive, occasionally runs after it 
a little way with the mouse he is eating hanging from his jaws. By the time 
the eighth mouse is presented all the others have already been killed and 
three of them eaten. The ninth mouse is also caught but not killed; finally, 
with the tenth mouse, pronounced “restrained play” sets in (1955 hours). 
At intervals M12 now loses all interest in mice, comes and rubs his head 
against me. Only after about twenty minutes does he approach a mouse 
again, sniffs it briefly, then turns away once more. Five minutes later 
he gets one of the two remaining live mice out from under a flat stone, 
plays with it at first in a “restrained” way but gradually more spiritedly. 
However, about ten minutes later, after W9 has been let in, he allows her 
to take the mouse away from him. 


In a later experiment, M12 kills 17 mice in succession two hours after 
being abundantly fed with meat; not until the eighteenth does he refuse; he 
eats only one. 
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Record for 9 October 1954: M12 not fed since October 6. Test begins 
1500. The first three mice put in in rapid succession elicit energetic overflow 
play. I lose sight of the first and accidentally kill it in stepping backward; 
M12 starts to eat it. The second mouse escapes from the test area; of the 
third the cat takes no further notice, but immediately kills the fourth 
which has meanwhile been put in, and likewise all subsequent mice until 
the eleventh. In between times he eats a little from each of several mice. 
When the 11th mouse is put in, M12 at first continues eating, but then he 
kills it quickly and eats on. The 12th mouse he kills only after some 
hesitation. With the 13th to the 17th mouse he hesitates longer each time 
before turning his attention to them and killing. After that, he takes no 
notice whatever of live and mobile mice. In the course of the test he 
has eaten 12 mice. Test ends 1645 hours. 


In all tests the result was the same. The first mice invariably aroused 
spirited “overflow play,” then from about the fourth to the sixth all mice, 
including those already put in earlier, were seized and killed in rapid suc- 
cession and without play, and round about the ninth to thirteenth the tempo 
slowed down; the more or less distinct onset of “play of relief” followed, then 
subsequent mice elicited “restrained play” to an increasing degree until finally, 
with the tenth to nineteenth mouse, complete loss of interest occurred, lasting 
on an average for half an hour. After this the prey-catching mood gradually 
recovered. 

Play, catching, and killing proceed with hungry animals exactly as with 
replete ones, but in the case of hungry cats the “overflow play” phase is 
usually much shorter and is often omitted altogether. The hungry animals also 
ate 8-12 mice in the course of the test, the replete ones only 1-3. Kuo (p. 
102), too, found that the level of hunger had no influence on killing. As 
described above (p. 100), when “killing” is not used for a long time it tends to 
atrophy, especially if the cat sees nothing edible in a killed animal. In this 
sense, killing is a "need-dependent behavior pattern” (Precht 1958). The 
desire to eat, however, is not by itself capable of lifting the killing bite over 
the threshold for the first time: In such a case, the animals always try, usually 
in vain, to start chewing the live prey animal (Leyhausen 19654)! Once it has 
been prodded into action, however, the endogenous rhythmicity of killing 
keeps itself in motion independently for a certain time and no link is formed 
with the short-term rhythm of hunger and repletion, still less an inflexible 
synchronization; even sick animals quite without appetite usually kill eagerly, 
sometimes right up until shortly before their death. In the case of experienced 
animals, however, hunger does lower the threshold of elicitation for killing. 

It is interesting to note the completely separate appearance, in the course 
of the tests, of the three forms of play with prey already described. Further- 
more, the gradual fading of prey-catching actions into “restrained play” 
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toward the end of the tests is not primarily the result of any external or 
internal inhibition on the catching mood, but simply of the exhaustion of the 
mood itself. Of course, it is only when the prey-catching mood is almost 
completely exhausted that the last traces of fear— which the cat never quite 
loses even with so totally harmless a prey animal as a mouse—can make 
themselves felt, and be expressed in behavior as inhibition. The more “re- 
strained” the play is, the sooner it also happens that the mouse adopts a 
defensive posture (Fig. 11-18) and sometimes even bites the cat in its paws, 
to which the latter responds, not by "making short work of it,” but with a cry 
and a frightened leap backward. Normally the current level of prey-catching 
mood is so high that the faint undertone of fear toward a mouse or com- 
parable prey animal does not become outwardly visible. In contrast, when a 
young cat first approaches prey the fear component is always clearly re- 
cognizable; indeed, anything new first arouses fear. The young cat has to learn 
that it need not be afraid of a mouse and, as I have already said, a last trace of 
fear will always persist. 

Paul and her colleagues (Paul 1972; Paul, Miley and Baenninger 1971, 
1973; Paul and Posner 1973) have established a highly interesting relation- 
ship between hunger and predation in rats which is different from that found 
in the cat. As Paul considers that her findings enable her to make generally 
valid statements about the predatory behavior of mammals, I must review 
them in somewhat more detail here. 

The authors found that, in contrast to cats, rats can be induced to catch 
prey (i.e., to kill mice) for the first time by hunger. It is not, however, essential 
for the rats to be hungry at the moment they meet their prey; the hunger 
period may have been some time before and the rats have since had free access 
to food. Thirst has no effect on predatory behavior. If before and during the 
i hunger period(s) the rats have been exposed to live mice and not killed them, 

this acquaintance also inhibits killing later; in other words, hunger can lift 
prey-killing over the threshold only if the rats have not been familiarized 
beforehand with the animals offered as prey. Once a rat has killed, it continues 
to do so for two or more weeks even when fully sated. Also, “killers” almost 


FIG. 11-18. “Inhibited play”; mouse confronts M9 in defensive posture. 
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always eat at least part of the prey they kill, and they are more willing to 
accept dead mice as food than are "nonkillers.” 

By varying the experimental conditions it was possible to induce rats to 
kill neither or only one of the two types of prey presented (mice and 
rat pups), depending on whether the rats had been familiarized before the 
hunger period with one or the other type—or to kill both types. An inhibition 
on killing the second type could be achieved in rats that had already killed the 
other type. To do so, they had to be accustomed to the second type just when 
they were sated. An inhibition on killing one type of prey also occurred if the 
rats had previously been familiarized with the other, whereby the inhibiting 
effect of rat pups was stronger than that of mice. Nestling rats were more 
readily killed and eaten than older ones. 

Paul and her colleagues conclude that, although hunger helps to elicit 
killing for the first time, it is without influence thereafter; further, however, 
that killing cannot be seen simply as a means of obtaining food, for sated rats 
kill also and, although lesions in the lateral hypothalamus at first suppress 
both killing and eating, killing recovers much earlier and so cannot be 
unequivocally linked with eating. They state furthermore that “predatory 
aggression” cannot be defined as an attack on an edible animal of a different 
species, for rats kill and eat pups of their own species just as readily as mice. In 
trying to apply these observations generally to “the predatory behavior of 
mammals,” the authors overlook how extensively prey-catching differs from 
taxon to taxon: True, it is possible to arrive at something like a general set of 
mammalian behavior patterns which may have served as the basic material 
from which the various methods, some convergent, some divergent, by which 
mammals catch prey have evolved (Eisenberg and Leyhausen 1972). Con- 
sidered individually, however, in carnivorous marsupials, insectivores, ro- 
dents, arctoids, herpestoids, and primates, these methods cannot be regarded 
as homologous. It is very doubtful whether the act of killing is homologous in 
rats and cats (see p. 34), and the other behavior patterns involved in catching 
prey certainly are not. When assessing the findings on rats, one must bear in 
mind that these rodents (a) are omnivorous and (b) store food in time of 
plenty. It would therefore be quite logical if periods of hunger incited the 
animals to look around for other sources of food than the one which has 
become scarce, and test their edibility. One important difference between rats 
and cats is, quite simply, that when a rat has killed its first prey animal it 
almost always eats it; cats do so, however, only if they have previously learned 
that dead prey animals can be eaten (see p. 100). To the contrary, in our 
experience hunger has no influence on the first elicitation of the killing bite in 
cats; normally, too, they already kill their first prey when their main source of 
nourishment is still mother’s milk. Furthermore, weaning normally begins 
before the mother cat’s supply of milk begins to dry up. The fact is, rather, 
that out of sheer curiosity kittens chew tentatively at anything, and so, too, at 
the first dead prey animals the mother brings to the nest. 
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Nor is it surprising that the rat still kills prey animals when it is sated 
once it has recognized them as an additional source of food. Had Paul and her 
colleagues kept the rats in something approaching natural conditions, they 
would certainly have been able to observe them storing the dead prey. In other 
words, killing by a sated rat has quite a different basis from killing by a sated 
cat, and atrophies again after about two weeks, i.e., much faster than in the cat’s 
case, if no further opportunity for its activation arises (cf. pp. 100, 249). 

Finally, cannibalism does occur in land carnivores, but only as a rare 
exception and, at least in the case of felids, never in the regular process of 
obtaining food but only under the influence of stress situations. With laboratory 
rats, however, eating dead conspecifics is quite normal. If our cats leave uneaten 
sizable portions of the rats with which they are fed, we regularly feed these to 
the rats being kept in reserve. And no group of rats has ever rejected these 
remains. Also, rats that die in the group are always eaten by the survivors unless 
removed immediately. Generalized conclusions about "the predatory behavior 
of mammals” are as misplaced here as those on “aggression” to which Paul then 
proceeds. The attack on prey and intraspecific fighting behavior include 
instinctive movements common to both, the number of which varies according 
to the taxon; others used in attack on prey, attack or defense against a 
conspecific, and defense against an enemy of another species are all different 
(cf. Table 25-1). It is misleading to regard the former as the nucleus of a unitary 
“aggression” and the others as mere accidentals. What constitutes predation, 
aggression, and defense or active resistance is not the elements of behavior 
involved but the various combinations of these and the varying manner in 
which they are performed in each case. With a hammer I can knock in a nail, 
smash a window, or kill a man; there is about as much sense in lumping all these 
together as “use of hammer” as in calling all the various forms of attack 
“aggression.” 

It is said of many species of cat (e.g., by Brehm of puma and leopard), as 
well as of the Mustelidae, that they become “drunk with blood.” As follows, 
however, from Raber’s description of the beech marten (1944), it should more 
accurately be called “drunk with killing.” Since, as a rule, the wounds bleed 
little if at all, the predator could not possibly suck blood from them. Müller 
(1970) confirms this in respect of stoats and weasels. Cats never drink blood, 
even when it is served to them at body temperature in a bowl, unless they 
have been specially accustomed to this in captivity. They will lick blood 
flowing from a wound off a prey animal's body, but as a rule pay no attention 
to any of it that drips or flows to the ground. Raber believes that in the case 
of the marten the scent and taste of the first prey killed considerably intensify 
its killing mood, and that the movements and scent of the other prey present, 
e.g., in a henhouse or pigeon loft, “automatically” elicit further killing. At any 
rate, it seems that killing becomes exhausted much less easily in the marten 
than in my cats, in whose case I observed no increase in excitation akin to 
intoxication during the experiment. This may possibly be connected with the 
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relative independence of catching and killing in cats, an independence which— 
as Eibl-Eibesfeldt has (verbally) confirmed—apparently does not exist in the 
Mustelidae. This independence makes it possible to a certain extent for these 
constituent actions to appear in conflict with one another—as was, indeed, 
clearly visible in the course of the experiment—and thus mutually attenuate 
one another. 


Experience and Learning 


The influence of experience and learning has so far been discussed only in 
connection with the orientation of the killing bite. The motor patterns of 
prey-catching mentioned as yet have exclusively been instinct movements, in 
other words “type behavior” as defined on p. 3-4. Also, when I made my first 
analysis (first German edition, 1956), the cat’s endowment with innate be- 
havior seemed so complete, rendering a cat capable of successfully catching 
prey in so many varied conditions, that the possibility of further development 
of this behavioral or functional system on the basis of individual experience 
seemed positively superfluous. Furthermore, films of adult and experienced 
cats, both captive and in the wild, show that they do not perform the innate 
behavior patterns differently from a young animal whose physiological and 
motoric development has been adequate. The above tests focused on the 
influence of hunger on prey-catching nonetheless produced an initially sur- 
prising side result. This prompted a detailed investigation into the juvenile 
development of the whole functional system and of the role of play in it that 
sheds new light on the entire question. What emerged strikingly from the 
“hunger tests” was as follows. 

The usually quite abrupt transition from the “overflow play” phase to one 
in which several mice are caught and killed in rapid succession confirms the 
supposition expressed above (p. 122) that the killing bite represents an 
instinctive movement of a particular kind, distinct from the other catching 
actions. The outburst of accumulated catching actions in “overflow play” at 
first inhibits killing and does not set it free until the first surplus catching 
excitation has been expended. In contrast, the action-specific energy for the 
killing bite appears to accumulate less intensely, but also to become exhausted 
less quickly. It is for this reason that it comes to predominate as the experi- 
ment proceeds, and only then does catching, hitherto itself the object of 
strong appetence, become the appetitive activity that leads to killing. 

The isolated position of the killing bite in relation to the other catching 
actions also explains the course of its development (p. 82 et seq. and p. 
91 et seq.). This is also what makes it at all possible, or at least very much 
easier, for the instinct movement “killing bite” to be involved in three other 
functional circuits, and become integrated in the instinct systems concerned 
(p. 291 et seq.). 
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The other instinctive movements leading to killing (lying in wait, stalking, 
etc.; see above) also do not represent a fixed chain of patterns like the fighting 
actions of Astatotilapia (Seitz 1940), each step of which has a higher stimulus 
threshold than the last and all of which are supposedly supplied by one and 
the same action-specific energy. Instead, each link in the chain possesses its 
own endogenous rhythmicity, and its current level, and thus its threshold 
values, fluctuate on the whole independently of the others. Thus when 
chasing has not been elicited for some time its current level rises faster than 
that of killing or lying in wait. 

As the individual prey-catching actions do not depend in graduated values 
on the growing intensity of a unitary "prey-catching mood” to which they are 
all subordinate, each single action also has appetences directed specifically 
toward it. “Appetence” is, then, the perceptible expression of the “mood” 
postulated from the functional properties of our model, the current level of 
action-specific energy surpassing the “latency mark.” The “mood” which is 
strongest at the time prevails (wholly or partially: Phenomena of super- 
imposition and conflict!). If the external prerequisites for the immediate 
performance of the instinctive movements striven after are not present, the 
appetence appears in behavior patterns which either bring the animal into 
the desired preliminary situation or alter the details of the situation ap- 
propriately. Thus each of the actions of prey-catching may become the 
consummatory act striven after if its current level is relatively high and that of 
the others relatively low at the time. Then, within certain limits, any one of 
them can take any other into its “service”; it activates it as "appetitive 
behavior” if it can be attained itself as the desired consummatory act only via 
this “detour.” This I have called the “relative hierarchy of moods” (19655). 
This hierarchy does not arrange moods of various “orders” linearly, like the 
hierarchy models of Baerends (1941) and Tinbergen (1951), in which the 
consummatory act is not only the final link in the chain but also ranks the 
lowest. Instead it is the appetence toward whichever instinctive movement is 
being striven after at the time as consummatory act which is the dominating 
factor in the momentary hierarchy. It is this which governs and “programs” not 
only the motor system but also all the afferent mechanisms. Accordingly, 
therefore, a mouse is an object to ambush or chase, to kill, to eat, to angle after 
or throw around, i.e., the stimulus quality of the mouse changes according to the 
hierarchical order of the appetences. This should not, however, be misinter- 
preted in Kortlandt’s sense (1955) as a “hierarchy of goals” (Leyhausen 19655). 

In the course of their investigations aimed at comparing “natural” preda- 
tory behavior with that elicited by electrostimulation of the brain, Berntson, 
Hughes, and Beattie (1976) found these same phenomena in the electrically 
stimulated cats. When the cats killed rapidly, they called this “strong attack”; 
when the cats played a little, tapped toward the mice but, if they grasped them 
at all, did so only loosely, and killed them much later or not at all, they called 
this “weak attack.” These differing results depended, however, not on the 
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strength of the stimulus current but on the locus stimulated! But “weak” or 
“strong” applies here only to the appetence for killing, whereas a “weak” 
attack implies an intensification and prolongation of the catching actions. In 
other words, with their experimental technique the investigators have in- 
terfered with the organizing function of the relative hierarchy of moods and, 
in the process, unwittingly confirmed its existence. 

If the cat is very hungry, killing now becomes an appetitive action 
in its turn. As already mentioned above, during such an experiment to ex- 
haustion point, hungry cats eat many more mice than sated ones. A sated cat, 
and even one which is still moderately hungry, stops eating and abandons the 
mouse it had started to eat as soon as it sees a fresh one. But if it is really 
starving it continues to eat, while following the new mouse with its eyes; it 
may run after it a little way still eating, but only catches it when it has finished 
eating the mouse it had already started on. The newly caught mouse is then 
also eaten at once, even if other mice are running around nearby, whereas in 
the case of less hungry animals, killing has absolute priority over eating. 
Transitional phases occur in which, on the one hand, killing is clearly already 
in the service of the eating appetence, but, on the other, the killing appetence 
is still so strong that, while it does not actually suppress eating, it may 
accelerate it: The cat does, as just described, finish eating its first mouse before 
it catches a fresh one, but keeps looking at the new prey, makes small 
intention movements toward it, and eats hastily in a way that, in other 
circumstances, not even a half-starved cat would do. In a sense, it is at this 
point that the order begins to be reversed: "Fast eating” positively becomes an 
appetitive action in the phase of “businesslike” killing. 

All this is “expedient,” i.e., of adaptive advantage, in that most small cat 
species feed on relatively small prey animals and thus must hunt many times a 
day to satisfy their hunger. Very often they fail to catch what they are hunting, 
and so they must perform catching actions such as lying in wait, stalking, and 
chasing more frequently than the consummatory acts of killing and eating. 
Thus the endogenous propensities of the catching actions must accumulate 
faster and to a higher level than that of killing not only because they react 
more easily and must run off more often: They must develop strong ap- 
petences of their own so that even frequent lack of success cannot put the 
animal off (“extinguish”) them. 

According to Schaller’s observations (1967, and personal communication), 
for example, a tiger probably makes at least twenty unsuccessful attempts for 
each animal captured, although this figure, of course, also includes fleeting 
intention movements such as briefly crouching or lying in wait. And the 
question how often the tiger is “conscious” from the start that its endeavors 
are hopeless must also remain open. Observations of lions and tigers in 
zoological gardens who repeatedly lie in wait and then jump at horses and 
other animals passing by, but adapt their jump precisely to the limitations of 
the cage bars, indicate such an interpretation: The “excess” of propensities for 
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the individual instinct movements of prey-catching simply must vent itself 
even where there is no chance of success. Considered in this way, the objective 
failure is nonetheless not totally unsatisfying for the animal. But also in 
conditions in which this behavior is not, or at least not recognizably, running 
off in the broad, indeterminate area between play and earnest intent, certainly 
not every attempt to catch prey is successful: In my experience, a cat hunting 
in fields must still make an average of three attempts before it actually catches 
one mouse. Schaller's tables (1972) illustrating the hunting success of lions 
record much the same success rate. 

For these reasons, therefore, catching actions find their satisfaction in 
their own discharge rather than in the achievement of their ultimate goal. 
Thus a substitute object that is even remotely suitable can elicit them and keep 
them in motion almost as easily as an adequate one. Naturally it would be 
quite absurd to assume that a cat, who in its daily existence had already killed 
and eaten thousands of prey animals, could not recognize the difference 
between a mouse and a ball of paper; it knows that a ball of paper is not a 
mouse just as precisely as it immediately recognizes the difference between a 
familiar and a new prey animal, or between a harmless and a potentially 
dangerous one. “Substitute objects” can, in fact, become supernormal objects: 
Sated cats can disport themselves with these in the most intensive catching 
games while at the same time the “adequate” mice are running around under 
their very noses! For the same reasons, in other cases, the final switch-off does 
not function on the adequate object: When a cat has chased and seized a 
mouse, it now “ought” to kill; as proved on pp. 118-133 and 139, however, it by 
no means always does, but may instead release it again and chase it afresh, 
many times in succession. If at intervals it catches the animal, picks it up in its 
teeth and carries it around, it deliberately does this in such a way as not to 
injure it; it does not want to kill it (Leyhausen 19655). 

The individual prey-catching actions, such as stalking, lying in wait, 
angling, chasing, or striking, are not always all united in an inflexible chain, 
even when the appetence for killing or eating dominates; some may be missed 
out or they may be mutually substituted for one another, according to 
circumstances. Likewise later they may sometimes be exchanged for learned 
appetitive actions, but sometimes, too, only supported by such learned actions 
or brought by them into the right starting position for their own run-off. 
Thus, as described on p. 110, an experienced cat follows every movement of 
the prey animal with its head in order to get its teeth into the nape, and 
completely substitutes this learned mode of orientation for the combination of 
neck-shape taxis and the approach “diagonally from above and behind”; the 
cat may also, however, set the prey animal so to rights with its teeth and paws 
that it is now able to employ just that combination in ideal conditions. 
Surprisingly enough, the latter seems harder for the cats to learn than the 
former. Why exactly this should be so cannot yet be decided with certainty on 
the basis of the material available. 
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In spite of being linked up firmly at times into a purposive pattern of 
activities, the individual elements do not completely lose either their independ- 
ence or their capacity for playful exuberance. No difference can be noticed in the 
kittens’ play with siblings or small playthings after the first killing, except that 
almost as one watches they become more agile, stronger and rougher in their 
games. Before encountering live prey for the first time, the kitten already gains 
agility and confidence in its own motoric ability in these games; in particular 
when playing with objects it learns new combinations of movements, learns to 
manipulate the object with its paws and to move it in a desired way, to pick it up 
and to throw it. Curiously enough, these experiences and this ability seem at 
first to be of no use to the kitten in prey-catching, or they do not seem to “occur” 
to it any more. Faced with a prey animal, it never produces anything but the 
quite “orthodox” instinctive movements. Then, when it has killed a few times, 
the whole process, from first sighting the prey animal through to killing and 
eating, runs off as “type behavior,” which I described earlier as the prey- 
catching behavior of the cat (first German edition). It is exactly the same in the 
case of inexperienced adult animals, except when the prey animals are 
relatively small: These they sometimes treat as playthings until they have 
worked themselves up into the necessary state of excitation, or external 
additional stimuli elicit the killing bite. This too reaffirms the fact that fear of 
an unfamiliar kind of live prey makes the cat forget both playful exuberance and 
learned voluntary movements when they meet for the first time; but adult cats 
are not sufficiently afraid of small prey animals for this to happen. 

In the case of a hitherto inexperienced cat, once the killing bite has crossed 
the threshold for the first time, once the cat has killed /ege artis, then for a while 
when prey is sighted the appetence for killing is more powerful than any other. 
Every prey animal is attacked at once and killed as fast as possible, and all other 
prey-catching actions are relegated to the role of pure appetitive behavior. In 
this phase, as I have explained in more detail above, the cat learns the 
connection between killing and procuring food. This is not immediately clear to 
it the first time, even if it has already eaten dead prey animals. Time and again 
the impression is forced on the observer that after having killed for the first 
time the cat is quite astonished by its achievement, it seems unable to 
comprehend why the dead animal no longer moves. It sometimes takes a while 
before the cat realizes that this can now be eaten, and certainly it must kill 
several times before it grasps in full the connection between nape bite and 
transformation of a live animal into food. There is, at any rate, little room for 
doubt that the cat does this to a certain degree and that only as a result and 
subsequently can hunger activate the entire chain of prey-catching actions, 
including killing, as appetitive behavior. What now stands out as all the 
animals, adults as well as juveniles, continue to develop is that the period of 
swift, surely aimed killing by means of “type behavior,” that follows the first 
killing (pp. 4 and 82 et seq.), is soon succeeded by a phase which looks like a 
relapse into the preceding “unperfected” behavior toward prey (Leyhausen 


Development of Prey-Catching Actions 139 


19654). In reality, however, now that the animals know “what the point of the 
whole thing is,” they are beginning to experiment. Not until now do they try 
using on prey animals movements they had already learned in a certain sense 
before they killed for the first time, e.g., when manipulating inanimate 
playthings; now the “neck-shape taxis” turns into the deliberately aimed nape 
bite (p. 110). Now the animals learn all their widely varying individual methods 
of using their teeth and paws, outflanking maneuvers, and so on to bring prey 
animals into the most favorable position for the nape bite. In so doing they are 
constantly guided by the innate instinctive movements and taxes, but replace 
these in “earnestly intended” prey-catching more and more by learned 
movements. 
A further striking result seen in the experiment to exhaustion point of 
prey-catching actions is the strong eliciting effect of crevices and bolt-holes. A 
cat that, as described above, eats a mouse hastily while keeping an eye on the 
next one, catches this second one immediately if it comes too close to such a 
refuge. Particularly toward the end of the experiment, I noticed that a hole 
fascinates a cat far more than a mouse running at large: It often watches for 
quite a long time in front of a hole that no longer has (or never had) a mouse in 
it, while mice run around unnoticed right under its nose. This is also true of 
cavities where the cat has an unimpeded view and can feel right into the 
farthest corner with its paw. This “appetite for crevices” is also revealed 
outside the functional circuit of predation, e.g., when the cat investigates a | 
strange room, and in kittens’ play. It is certainly innate, as the following | 
observation demonstrates: Whereas a cat will run up at once if a mouse | 
threatens to escape into a crevice or hole, many never learn that the mouse is 
| 


equally lost if it slips through the wire netting of the cage; and so the mouse can 
approach the wire and even slip through without the cat attempting to prevent 
it. All things considered, it is no accident either that, in the test with M12 
described above (p. 129), when his interest revived after his prey-catching | 
mood had been completely exhausted for a time, it centered first on the mouse 
sitting under a flat stone and not on the one running around at large. 

We are taken a step further by the angling play of the servals: Servals 
often do not immediately kill mice and small rats, but may let them escape | 
under a box or lying tree stump or into some other hole and then try to drive 
or pull them out with a forepaw. If the animal does not find such a bolt-hole 
for itself, the servals pick up the prey cautiously in their teeth by the back fur, 
carry it into the vicinity of a crevice, and let it run; if the prey animal still does 
| not slip into the hole, the servals often push it in with their forepaw in order 
to be able to “fish” it out again. In contrast to similar-looking behavior of 
domestic cats, this is by no means a case of clumsiness or chance, but is, 
without doubt, intentional. This becomes particularly clear when, instead of 
live prey animals, the servals are using small playthings such as pieces of bark 
for their game. 
| Thus the animals must be able to bring together two objects which were 
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not simultaneously in their field of vision at the start, and manipulate them 
appropriately before they can play their game—an achievement of which 
Wolfgang Köhler (1921) believed (erroneously) not even chimpanzees are 
capable. In creating such special play situations, an animal learns to perform 
movements and to do things which in the biologically purposive discharge of 
a chain of appetitive actions would be not merely unnecessary but positively 
senseless—for example, having pulled the mouse out, to push it into the hole 
again instead of killing and eating it. Here, in other words, attainment does 
not blot out arousal. Thus in play an animal constructs for itself a far greater 
range of experiences with movements and objects than it would if it always 
acted under the directional compulsion of obtaining merely its basic require- 
ments for living. How far this can already go at the evolutionary level of cats 
is shown by the following observation: Smudge (leopard cat Rı hybrid, 
Leyhausen 19655) had used the sawdust-filled litter tray and was covering up 
the hollow he had previously dug out. As his scraping forepaw reached out, the 
back of it struck the “dune” of heaped-up sawdust, and some of the sawdust 
flew up and outward in a fan shape. Smudge at once paused, stretched his head 
forward and looked over the rim of the box. Then he repeated the same 
movement three or four times, setting his paw down each time and observing 
the effect attentively. In other words, he was not shaking his paw but making 
intentional, clearly separated single movements. Then he was satisfied and 
went on covering up his hollow. Never before have I seen a cat push or prod 
something away with the back of its paw, nor do I know of any connection or 
functional context in which something of this kind happens innately. The 
animal had noticed a chance and quite certainly unintended effect of a 
movement, been interested by it, and was capable of recognizing which 
movement produced it and of repeating this several times with conscious 
intent. This signifies no more and no less than that a mammal of the 
developmental level of the cat already knows how to make a ‘genuine 
experiment, and so it was quite consciously that I spoke of “experimenting” on 
p. 139. This is not simply "trial and error” in the sense of classical behaviorism, 
where the first trial is blind and the probability of error therefore equal to 
chance. This first “trial” was already preceded by a comprehension, however 
limited, of the connection between events; not only did the animal expect a 
particular result, but as a consequence of its “experimental awareness” this 
result was more probable than error. 

Let there be no mistake about this. Constituent patterns of instinctive 
movements are incorporated into the learned appetitive actions, but a “trans- 
formation of an animal's instinct through experience” (Bierens de Haan 
1940) is quite out of the question. The innate fixed patterns are retained in 
their pure form and fully functional, alongside all learned actions. If we ask 
ourselves how we can distinguish between “type behavior” and learned 
movements which are very similar in pattern, I should tentatively like to offer 
the following criterion for the prey-catching actions of the cat. When de- 
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scribing type behavior I have already used expressions such as “blindly” many 
times. I also said that some movements were “coordinated in the CNS” (pp. 
18, 68). What is at the basis of all this may be formulated roughly as follows in 
the language of cybernetics (Hassenstein 1960): The steering of the purely 
instinctive “type process,” from the moment the cat stops lying in wait and 
pounces until the killing bite, is set exteroceptively before the pounce and 
thereafter hardly adjusted at all (without prejudice to proprioceptive adjust- 
ment). If the prey animal moves in a way or a direction not foreseen by the cat 
when it pounced, the cat usually fails to reach its goal; in such cases it usually 
makes no attempt whatever at correction but withdraws a little and then, 
where possible, renews its attack. This sequence of events is the basis of 
Brehm’s report of the "shame-faced” lion which, having failed once to catch 
its prey, abandons the chase. In contrast, the learned movement can to a high 
degree be exteroceptively adjusted throughout its course. Herein lies both its 
advantage and its disadvantage: Exteroceptive adjustment requires time (if 
only a fraction of a second) and constant observation—one might almost say 
“calm consideration.” High excitation, as well as the need for lightning action, 
are therefore incompatible with it. For this reason, the set of purely in- 
stinctive patterns does not become superfluous with the parallel development 
of a set of learned behavior patterns serving the same goal. The animal could 
not afford a “transformation of its instincts” if this meant that they became lost 
in their original form (see p. 139). Instead, the instincts build up a system of 
variable behavior patterns which may be adapted to any situation experienced, 
but without merging into this system completely. They relieve themselves 
thus of some of the work, but retain the leadership: Only they engender 
appetences— the consummatory act is always innate” (Craig 1918). This is 
not splitting hairs, for the statements are supported by neurological experi- 
ence. Since the investigations of W. R. Hess (1954) we know that the 
coordination centers of the individual components of many, perhaps all, 
instinctive movements in cats and many other mammals lie in the hypo- 
thalamus, whereas the individual components themselves seem to be located 
in the pontine tegmentum of the midbrain (Berntson 1972, 1973). Bandler 
(1975), however, on the basis of his own experiments, believes the midbrain 
is also capable of just such organizing functions: Electrostimulation of the 
ventromedial periaqueductal gray substance elicited “a biting attack similar to 
that elicited by lateral hypothalamic stimulation.” As this is all he provides in 
the way of a description of the behavior, it is difficult to judge. His attempted 
interpretation of the neural organization on which his finding is based cannot 
be discussed here; it is, however, an extremely unlikely one. For a considerable 
time it has been known that the coordination of voluntary movements takes 
place in the area praemotorea of the cortex. The central nervous structures 
which, after von Holst and Mittelstaedt (1950), in each case emit the com- 
plete impulse pattern of a motor sequence and its efferent copy, and which are 
the sites of the "motoric templates” of voluntary and instinctive movements, 
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are demonstrably a long way apart, at least in the CNS of the mammals. The 
fact that the two have certain constituent coordinations in common is no 
argument against this (Leyhausen 19545). People have been arguing for a 
long time about whether particular behavior patterns of an animal are innate 
or learned, “rigid” or “plastic,” and the protagonists of both points of view 
have put forward good and sometimes irrefutable reasons for their opinions. 
The only question that amazes one is why it has never occurred to them that 
they are not dealing with alternatives but that the two functional modes 
might exist peacefully side by side in the organism and even in closest 
cooperation with one another. At any rate, cats whose development and 
experiences have been normal have a complete set of pure instinctive move- 
ments for prey-catching, and at the same time they have a more or less rich 
store of learned motor patterns, varying according to the individual, which 
serve the same goal; some, for example the lions, can even learn to share the 
work out among themselves (pp. 25-6, 144-5, 148-9). 

To Rempe (personal communication, 1964) I owe the indication that 
there are considerable analogies between the interplay described here of the 
various instinctive actions of one functional system with learned appetitive 
actions and what is called the subroutine technique when using electronic 
calculating machines: “It is possible to construct complicated programs out of 
various subroutines by jumping from the main program into the subroutines 
and then, when they are completed, continuing with the main program again, 
whereby the subroutines themselves may make use of various other sub- 
routines. Important programs and subroutines are combined in what are 
called ‘basic programs.’ In the case of the X, calculating machine, programs of 
this kind are permanently wired together, for they are in very frequent use; 
these could be considered as ‘innate.’ Users of the calculating machine can 
write short programs which, when they have been fed in (that is, ‘acquired’), 
effect the interplay of various subroutines; in this way completely new 
calculating programs are created. By means of program subdivision, the 
course of events in both the permanently wired programs and those tem- 
porarily fed in can be varied still further. This interplay between permanently 
wired and temporarily fed-in programs seems to me to be a good model of the 
cooperation between innate and learned behavior patterns.” 


Individual and Species-Specific Variations 
in Hunting Technique 


In individual cases, or in limited populations of a wide variety of cat species, 
behavior patterns for tracking down, pursuing, grasping, and killing prey 
have been observed about which it is not yet possible to say how much: is 
innate and how much learned. A few brief descriptions and extracts from 
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records are appended here to give an idea how much analytical work still 
needs to be done. 

The hunting method of the cheetah is frequently compared to the chase by 
pack hunters such as wolves, Cape hunting dogs, and spotted hyenas. How- 
ever, the similarity is just as superficial as that between the respective 
anatomies. For the pack hunters, the decisive factor is not speed but en- 
durance; they tire out their prey, which is often equally swift or even swifter 
than they, and then seize it. In contrast, the sprint of the cheetah is really 
nothing other than the final leap at prey as performed by other cat species (p. 
6), but elongated and at a higher speed. The cheetah’s prey has the greater 
endurance and the cheetah must rely on overtaking it in a rapid charge over 
the shortest possible distance. Usually it hunts alone and must follow all quick 
changes of direction by the prey for itself, whereas in a pack the members 
lying somewhat to the rear intercept such moves and then assume the lead in 
the chase themselves. If the cheetah has not overtaken its prey after a sprint 
of about 400 m at the most, it usually has to give up. When one considers that 
lions, for example, can also chase a zebra 50, even 150 m, the difference is by 
no means as striking as it seems. And when the cheetah has caught up with its 
prey, the dissimilarity with the pack hunters becomes especially clear: The 
latter snap at any part of the prey’s body, usually hind leg, flank, or throat, try 
to hold it fast, or simply rip pieces out of it. The teeth and the musculature of 
the head and neck of the cheetah are not suitable for this purpose, and so it 
must bring its prey to the ground in a different way before it can grasp the 
throat with its teeth. First it must reduce its own speed, transferring its 
weight onto its hindquarters just like other cats (cf. Fig. 2-10 c-e). If the prey 
animal is relatively slow, it then grasps it over the croup with both forepaws 
and in this way pulls it down at the rear; with a somewhat swifter prey it sets 
one forepaw on its side or flank, unbalancing it to such a degree that it falls. In 
this it principally makes use of the strongly developed dew claw (cf. p. 147) 
(Eaton 19725, 1974). With prey that is very swift, however, these two 
procedures could upset the cheetah’s own balance and impair its capacity to 
react. In such a case, it reaches out with a forepaw in front of one hind leg of 
the prey just as that is leaving the ground, in other words at the start of its 
swing forward; the prey animal then collapses at the front or rolls over. Thus, 
the cheetah does not knock away the prey’s hind legs sideways, as is often 
written: It trips it up. Other cat species do this too, e.g., young tigers and 
African golden cats in play, sometimes as if in slow motion, so that every 
detail of the process can be followed precisely. The claws, including the dew 
claw, stay retracted. Schaller has printed a photo of a lioness causing a zebra to 
fall in the same way (1972, Plate 29). The great advantage of this procedure is 
that it establishes no rigid connection between the body mass of the prey— 
considerable in relation to that of the carnivore—and the predator, and thus 
does not involve it in the crash. Furthermore, the fall delays the victim long 
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enough for the predator to be able to slow its own momentum, turn, and 
grasp it in the neck before it can stand up again and run on. 

According to Ewer (personal communication), another cat species of 
which one would not have expected it uses the same (or fairly similar) 
hunting method as the cheetah, namely the jaguarundi. 

While the hunting and killing methods of lions that hunt alone are exactly 
the same as has been described of other cat species (for details see Schaller 
1972), they are the only species to have developed forms of communal 
hunting. Since olden times lion hunters and other observers have reported 
on this and, according to taste, regarded it either as a fortuitous result of 
several lions hunting the same prey or group of prey animals, or as the 
employment of cunning tactics carried out with intent. Schaller has described 
in precise detail a number of such hunts and prepared sketches of the process 
(1972, pp. 248-252, Fig. 42). He does not rule out the possibility that in some 
cases the cooperation between the lions comes about by chance. For the 
average case, however, this explanation is inadequate. Up to 8 or (rarely) 
more lions set out together and form a well-spread line. The animals moving 
out to the two sides hurry to reach their positions on the flanks, which may be 
up to 200 m apart, while those remaining in the middle move forward only 
slowly or even stand still. Even when the line has formed, the animals at the 
two ends still often move forward faster. In this way the prey animals are 
outflanked on two sides—or, if few lions are involved, often only on one—and 
sometimes are completely encircled, so that when they finally turn to flee they 
cannot but run into the path of one hunter or another. The procedure entails 
that the lions involved be constantly conscious of their own position in 
relation to their comrades and to the prey animals, and play their part 
according to their place in the chain that has been formed. Basically, the whole 
thing is only an extended version of the procedure, already described on pp. 
25 and 149, of two lions setting up a prey animal between them, but over a 
broader area and with more participants. That the lions know exactly what 
they are doing and how they are able to adapt to circumstances is best shown 
by an observation of my own in the Virunga National Park in Zaire: On a low 
riverside terrace by the Rutshuru stood two male Uganda kobs about 70 to 80 
m apart. The terrace was completely flat with only very short grass and small, 
well-separated bushes. I had a fine view from a second terrace about 5 m 
higher up. The antelopes seemed somewhat uneasy, and soon I noticed a 
movement behind bush A, which was about 250 to 300 m away straight ahead 
of me. The head of a maned lion peeped out; after a while the animal got up, 
walked slowly to the left toward bush B about 60 to 70 m away and 
disappeared behind this. Soon after, a second lion left A and followed the first 
to bush B, whereupon the first left B and moved on to bush C, which was 
about the same distance from B as B was from A; one could imagine A-B-C 
joined up by the arc of a quarter-circle the center of which was the kob nearer 
me. The kob farther from me, in other words nearer the lions, had calmed 
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down by now and was grazing, while the other ran to and fro in increasing 
excitement but making no attempt to move more than 10 to 20 m from the 
center of the imagined circle. Meanwhile it was obviously clear to both kobs 
which of them was being hunted. Now the heads of two more maned lions 
popped up behind bush A. One of them then moved to the right toward bush 
D, while lions 1 and 2 began a further outflanking movement and the kob in 
their “sights” was now already the center of a semicircle. Circumstances 
prevented me from staying to the finish, but certain noteworthy points 
emerge already from these first stages: (1) On account of the sparse vegeta- 
tion, the movements of the lions were of necessity carried out in full view of 
the two antelopes; despite this they made no attempt to evade the incipient 
encirclement by running away. (2) At intervals the lions hid themselves 
behind the bushes and after a while the antelopes calmed down again some- 
what; perhaps this was what prevented their escape mood from surmounting 
the threshold between their clearly visible intention movements and full-scale 
flight. (3) From the beginning the lions’ movements were directed at catching 
the kob that was farther from them, and the behavior of the two antelopes 
confirmed that they were long since aware of this, while to the human 
observer it still looked as if it were “naturally” the other way round; it was the 
behavior of the kobs that made me realize my error. (4) Just this, however, as 
well as the sequential nature of the lions’ maneuvers proves that from the 
very beginning (a) they were aiming at the same prey and (b) their move- 
ments did not begin independently of one another. (5) From beginning to end 
of my observations, the lions stuck unflinchingly to their aim, as again the 
behavior of the kobs testifies. To conclude from all this that the lions had a 
prepared “plan of campaign” from the start and had even communicated it to 
one another would certainly be rash. It is quite sufficient if, for some reason 
not clear to me, they knew that there was no point in trying for the kob 
standing nearer them. On the other hand, to assume that the strategy which 
developed step by step could have derived solely from contingencies arising 
out of the moves of the individual animals demands a strong belief in the 
hand of Providence in chance; at any rate, after the very first moves by the 
lions the two antelopes already knew that here nothing was a matter of chance. 
How far the capacities of the lions actually extend, what experiences, e.g. 
during juvenile development, enhance them, whether there are qualitative 
and quantitative differences between groups and populations in their talent for 
communal hunting—all these questions deserve long and extensive investi- 
gation. This would be the only possible source of information as to what kind 
of mutual understanding and how much foresight are necessary to produce 
the forms of communal hunting we observe. 

All who have observed lions in the wild over long periods are agreed that 
the males hunt less often than the females and usually content themselves 
with appropriating what the latter have caught. This is no doubt correct, 
though one must guard against exaggeration. Schaller himself points out that 
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his figures probably err in favor of the females because these can be observed 
more easily and often. “Nomadic” (see p. 227) males moving around singly or 
in small groups of 2-5 must in any case usually hunt for themselves, and 
naturally do so. The 4 maned lions just mentioned were possibly a nomadic 
group of this kind. In one respect, however, the males do outshine the 
females: It is almost exclusively they who attack and overpower very large and 
dangerous prey such as adult buffalos and giraffes. Although the buffalo in 
Fig. 3-7 is only a cow, it is the two maned lions that kill it; the females do not 
come until after this, to join in the meal. Here for once we have the opposite 
of the usual picture. The fact that also apart from this the examples and 
illustrations in this book predominantly show maned lions killing the prey is 
not meant to cast doubt on the above-mentioned rule, confirmed as it is by so 
many independent observers. The majority of my examples stem from the 
Indian Gir reserve, and there it depends on which lions the gamekeepers 
track out and “present” with the buffalo to be sacrificed; perhaps they prefer 
to show off a few fine maned lions to the guests and visitors rather than some 
less impressive females. 

The flat-headed cat lives in swampy areas, especially mangrove swamps of 
the Malayan Peninsula, Sumatra, and Borneo. Here it preys in particular on 
crabs and shallow water or beach fish such as mudskippers (Periophthalmus). 
As far as I know, however, no direct observations exist of this cat’s habits in 
the wild. It has even more strongly developed webs between the toes than the 
fishing cat, and its dentition likewise displays specialized characteristics which 
diverge from those of all other cat species. My specimens (2 males, 2 females) 
thrive on a diet consisting mainly of mice and small rats. They kill rats with a 
nape bite just as other small cats do; but they bite mice hastily, let go again at 
once or toss them a short distance away, repeating this process several times, 
and often between bites they roll the object toward themselves with their 
forepaws, much as a polecat rolls and kneads frogs (Goethe 1940, Eibl- 
Eibesfeldt 1955); the behavior resembles still more that of the marsh mon- 
goose (Atilax) (Eisenberg and Leyhausen 1972). This behavior, coupled with 
indications in the literature as to their presumable behavior in the wild, 
led us to put mice in their bathtubs (65 x 45 cm; depth of water approximately 
8-10 cm; the animals bathe gladly and often, but avoid relatively deep water). 
This excites the cats far more than a mouse on dry land, and from outside the 
bath, or actually standing in the water, they try to fish the mouse out with 
their paws or teeth. With their forepaws spread wide, they frequently per- 
form groping movements on the bottom, just like raccoons and the marsh 
mongoose, though the latter do it more persistently and intensively. Thus, in 
convergence with the small carnivores named and others, the flat-headed cats 
have developed behavior patterns which are adapted to hunting small prey in 
shallow water and on muddy shores. The fact that we have not so far been 
able to observe the corresponding movements in very pronounced form may 
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be due to the fact that mice are not really appropriate objects for them. A 
detailed investigation is in preparation. 

One particular method of overpowering energetically wriggling prey ani- 
mals (rats) could be observed in the case of fishing cats and black-footed cats: 
The cats slide themselves over the rat from the rear, lay the lower part of their 
forearms on the ground on either side of it and, using their dew claws, clamp 
it along its whole length between these, their breast and the ground; as they 
do so they pull their head right back and wait in this position for a good 
moment to grasp the squirming rat in the nape. The procedure has con- 
siderable similarity to that used by Nandinia (Leyhausen 19655), except that 
Nandinia’s wild and repeated biting is here replaced by calm waiting and a 
surely aimed nape bite (cf. Fig. 11-5 b, though here cat and rat are “wrongly” 
oriented toward one another). As in the case of the cheetah (p. 147), the dew 
claws play an important role when a prey animal is being held in this manner. 

An African golden cat employed the following method when catching a 
chicken: The cat was indoors, the chicken in the outer enclosure, where it ran 
to and fro aimlessly and in so doing came within 1 m of the hatchway to the 
indoor cage. At that instant the golden cat shot through the hatch with one 
bound, jumped over the chicken without touching it, set her forepaws down 
just beyond it, landed in a gentle somersault, rolled right over, and now lay on 
the ground with her head nearest the chicken. In the next instant she had 
grasped it by the shoulder, held it down with her forepaws, bit it in the neck 
close to its head, and carried it indoors. I described (p. 8) something similar in 
the case of a domestic tomcat when it caught a sparrow, and took this to be an 
accident caused by blind eagerness. In the case of the golden cat, however, it all 
looked precisely calculated and “self-explanatory”; and at this short distance 
she can scarcely have jumped over the chicken by accident. Instead it seems to 
me that this is a particular technique for making a surprise attack which no 
doubt many cat species possess. In effect, the roll thus performed is the only 
possible means for a cat to get to the back of a prey animal standing facing it, 
turn 180° at lightning speed immediately behind it, and catch it before it has 
time to react to the changed situation. 

A variation of this procedure which gives a particularly good impression 
of the leopard’s attacking method and versatility if the prey animal behaves 
in an unforeseen way is described in the following observation notes: 


Record from Sasan Gir, 10 November 1969: A large goat is tied to the 
post about 10 m from the observation stand by a rope 5 m long (normally 
the bait is on a short rope; it was only at my request that the goat got 
so much freedom of movement). To begin with the goat bleats frequently 
but calms down after a while and plucks here and there at the grass. Apart 
from the usual noises from the guest house and the village, all is still. 
After somewhat more than an hour and a half (2120 hours) the goat is just 
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standing at right angles in front of me with its head toward the left when 
I hear a sound and see the leopard gallop out of the surroundings on the 
right, straight across the illuminated area toward the goat. Apparently 
the goat only now notices the predator and starts to run. Just as the 
leopard is already parallel with the goat, the rope forces it to turn round. 
The leopard had obviously calculated its attack according to the original 
direction in which the goat was moving and would have met up with it 
one or two meters farther on in that direction. It brakes on all four feet, 
slithers around in a semicircle with its hind feet, and ends up lying half 
on its back, half on its left side, just as the goat has also completed its 
turn and starts to rush off in the opposite direction. Still lying, the leopard 
shoots a little way from the ground with its forequarters, flings its 
forepaws around the goat’s neck from either side (cf. Fig. 11-9 s), pulls it 
down, bites it in the throat, and finishes up in a posture very similar to 
that in Fig. 11-7 a, gives two repeat bites (pp. 95, 98). At that moment 
I pick up the binoculars to see the position of the bite more precisely, but 
in spite of every caution the leopard must presumably have noticed the 
slight movement behind the thin matting, for it lets the goat fall and 
gallops away. The goat draws breath a few more times, its legs jerk at 
irregular intervals for another 90 sec., then I approach and investigate it: 
The bite went right across the throat and both sides of the lower jaw; 
as already observed on two occasions in 1968 (pp. 111, 113), the neck is 
quite loose; a minor artery in the lower part of the neck seems to have 
been ripped, a pool of arterial blood about two handwidths in size is 
spreading over the ground. The bleeding has already stopped by the time 
I reach the animal. No more detailed investigation is made as I want 
to await the leopard’s return. 


Of course, one could object that, in this and the lion observations men- 
tioned briefly earlier (p. 110, Fig. 11-9), the situation in tests where the prey 
animals are tethered is too artificial to allow broad conclusions to be drawn 
from these observations about the normal run of prey-catching by these big 
cats. Up toa point this is true, but it certainly does not mean that the situation is 
an easier one for the predator. On the contrary, I frequently gained the 
impression that the carnivore’s task is made considerably more difficult simply 
because the prey animal attacked stays put instead of turning and running and, 
in so doing, presenting its flank as expected. Several times in these circum- 
stances I saw lions hesitate, discontinue their attack and only risk another 
attempt after a long pause during which they observed the situation mistrust- 
fully from a distance. This manifests itself particularly well in the following 
extract: 


Record from Gir Sanctuary, 13 November 1969: When we arrive about 
1530 with the (very large) buffalo, only one of the two male lions that 
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have been sighted is there. After some hesitation, the lion follows the 
buffalo and us to a spot offering good visibility and light for filming. Here 
the buffalo is tied up and we retire about 20 m. Only a few minutes later 
the lion takes a run at the buffalo, but retreats at once when it turns 
toward him, lowers its horns and snorts. He withdraws a little into the 
bush behind the buffalo and lies down. From time to time he eyes across 
at the buffalo, but otherwise seems to be dozing or sleeping. About 1700 
hours the second lion suddenly appears from the left and slowly ap- 
proaches to within 6 to 8 meters of the buffalo. The buffalo turns toward 
him, and immediately the first lion gets up and, in a tight curve, tries to 
get behind it (the two lions are attempting to employ the tactics described 
on p. 26). The buffalo tries to turn around but is only partially successful 
because of the shortness of the rope. The lions stay on either side of it 
at distances of only a few meters. In order to get behind the buffalo, 
however, one of them would need to venture into the space between it and 
us, thus coming quite close to us; and so they wait around indecisively on 
either side of the buffalo. When it turns a little to the left they try again, 
but immediately the stalemate recurs. Now the two withdraw about 15-20 
m on different sides, lie down, and observe the buffalo and us. After a long 
time (1830 hours, almost dark) the second lion suddenly leaps toward the 
buffalo, which tries to jump away and in so doing trips over its tether. The 
lion jumps right over it, thus getting behind it, grips it in the shoulder 
with his teeth and holds it down. After several seconds, he lets go and bites 
into the side of the buffalo’s throat immediately behind the ear. To judge 
by its spasmodic leg movements, it dies very quickly, although the lion 
continues to hold fast for many minutes without the slightest change of 
posture. 


A further leopard observation may perhaps contain the key to the real 
truth in some old stories that leopards leap around wildly under the rest trees 
of monkeys, creating a terrible din; it is claimed that monkeys frequently 
fall down out of sheer fright and can then be caught by the leopard. 


Record from Wilpattu National Park, Sri Lanka, 16 October 1968: From 
1630 observe a leopard on the edge of a wood near our camp . . . sud- 
denly (1740) it makes a few playful looking leaps to where the path comes 
out of the wood into the open and is flanked by tall and widely over- 
hanging trees. The leopard runs to and fro on the path. For a long while 
I can make nothing out, then I see it is chasing something—a bird about 
the size of a junglefowl. The bird flies clumsily and time and again lets 
itself be scared from the branch it is. sitting on by the leaping leopard. It 
flutters around and often dangerously low over the ground to another 
station; several times as it does so it almost comes within reach of the 
leopard, which once nearly catches it with its high stretched paws. Time 
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and again the leopard briefly adopts a waiting posture, then jumps in the 
direction of the sitting bird; and although the bird is always sitting too 
high for the leopard to be able to reach it, it flutters up every time, then 
in a deep curve toward the ground and upward again to another branch, 
the leopard running after and often under it, and trying to grab it at the 
lowest point of the curve. Eventually the leopard makes moves to start 
climbing the large tree in which the bird is now sitting, whereupon 
the bird flies off into the wood and the leopard gives up (1815). It seems 
to me not at all unlikely that a leopard occasionally catches such a bird in 
this way (at the distance and with the light in my eyes, it was impossible 
to identify the species). On the morning of Oct. 17 I go to the observation 
point and from traces in the damp sand of the path can reconstruct 
precisely what happened yesterday and measure the jumps. 

October 18, 1968: Approaching a clearing, we hear a group of langurs 
screaming excitedly and jumping around in the branches, making a great 
din. We drive up and find traces of a very large leopard which plainly tell the 
same tale as those left by the leopard I observed chasing—though probably 
more in high-spirited play—the bird. 


It seems to me very probable that the tactics observed not seldom lead to 
success in relation to the langurs. When changing location and when fleeing 
where the trees are not particularly close together, these monkeys have a habit 
of not simply jumping from branch to branch but of climbing down one tree, 
running over the ground often more than 50 m to another, not always the 
nearest, and then climbing up that. While they are galloping over the ground, 
a leopard could easily overtake and catch them. However, as yet I have no 
direct confirmation for this “reconstruction.” Eisenberg and Lockhart (1972) 
also describe the leopard’s procedure similarly. 

I have already (pp. 22-30) touched on the various killing methods of 
the lion. Here is a further example: 


Extract from Records of F.-D. von Wolff; Amboseli Park (Kenya), 20 
September 1968: Two lionesses discovered in dead tree about 1200. Shortly 
afterward one climbs down, notices a mixed herd of zebras and wildebeest, 
stalks one wildebeest standing somewhat apart. Because of the vegetation, 
the attack itself could not be observed precisely. As we drove up we saw 
how the lioness thwarted the wildebeest’s attempts to escape, at first by 
bites in its thigh and flanks (Fig. 11-19 a-d), then held on to its throat, 
whereupon its movements became noticeably weaker. After a while the 
lioness encircled the wildebeest’s forehead with the lower part of a foreleg 
over its horns and pressed it flat on the ground so that the muzzle pointed 
upward. This it then held between its jaws in such a way that the 
wildebeest could no longer open its mouth. The lioness remained in this 
uncomfortable-looking posture for nine minutes and during this time 
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refused to be distracted by any sound. The final spasms of the wildebeest 
had ceased after about six minutes. The lioness disengaged herself very 
slowly from the wildebeest and remained lying for about two minutes with 
eyes closed, exhausted and breathing heavily. Then she went slowly back 
to the tree. The lioness which had remained there came down, fetched her 
three cubs and, led by the huntress, they all went to the kill. The cubs 
nibbled a little at the wildebeest’s testicles, their mother dragged the kill 
into the shade. The huntress now left the group and walked very slowly 
to her own cubs about 2.5 km away, led them likewise to the kill, and only 
now did they all begin eating the wildebeest together. 


Eloff (1964, 19734, b) describes a form of attack by the Kalahari lion 
which seems to be “tailored” to the gemsbok. The long, sharp horns of this 
antelope are extremely dangerous weapons and the gemsbok knows how to 
use them effectively. The lions therefore bite not at the neck but well to the 
rear in the antelope’s back (cf. polecat p. 21 and ocelot cat p. 28; see also 
Fig. 3-7 n-y), and pull upward with a jerk. This breaks the backbone at the 
sacrum, the gemsbok is paralyzed in the hindquarters and can then easily be 
overpowered completely. 
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FIG. 11-19. Lioness kills wildebeest: (a-d) Lioness has thrown wildebeest to 
ground and seized it first by thigh, but releases grip several times and moves bite 
farther forward each time; (e) throat bite, while right forearm holds spread of 
wildebeest’s horns pressed to ground, rendering back of its head immovable; 
(f) bite in lower jaw; (g) bite over snout, which lioness holds unchanged until 
wildebeest is asphyxiated. (After color film by F.-D. von Wolff) 
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The jaguar has a special way of killing capybara (Hydrochoerus capybara) 
(Schaller and Vasconcelos 1978): It bites from above with its head at right- 
angles to the capybara’s skull and cracks this like a nut. It can also succeed in 
doing this with a bite across the throat and mandibles (cf. leopard with goat, p. 
111). On prey other than capybara it employs a variety of methods, but never 
cracks the skull. As the two authors emphasize, the success of the capybara 
method depends on the canines hitting a very limited area of the brain case 
where the bone is up to 2 cm thick. At first sight this killing technique 
appears extraordinary, even devious. Two sets of circumstances, however, 
render it plausible: (a) Compared with leopard skulls of the same length, 
jaguar skulls are broader and their orbital cavities somewhat farther forward; 
the cheekbones are correspondingly longer and wider. All this together allows 
the development of much more massive jaw musculature; a jaguar can bite far 
more strongly than a leopard. The area of the cross-section of a jaguar’s upper 
canine tooth at the point where it emerges from its socket is 20-100 percent 
greater than that of a leopard of the same size, while the tooth itself is 
somewhat shorter and blunter at the tip and so can withstand heavier 
Pressure than the canine tooth of the leopard. With increasing body size these 
differences increase not only absolutely but also relatively (positive allometry). 
As far as I am aware, no one has yet investigated whether the jaguar’s dentin 
itself is also harder, but this is almost to be expected. (b) The cranial structure 
of the capybara has a number of characteristics which are positively helpful to 
the jaguar’s killing technique. The parietal and frontal bones lie on one plane 
and have scarcely any lateral curvature. Between the parietal bone and the 
petrosal bone on either side a narrow wing of the temporal bone (= 
squamosum) extends backward as far as the occipital bone. The lower edge of 
this wing folds in where it meets the petrosal to forma sharp-edged groove 
which deepens increasingly toward the rear. If the canine tooth of the jaguar 
reaches far enough across the skull of the capybara, it more or less automati- 
cally glides up into the groove along the inward incline of the lateral plane of 
the petrosal, and then cannot slip out again. The cranial bones of the capybara 
mentioned above are very thick, but even in old animals the sutures are not 
very firm. When the jaguar increases the pressure of its bite appropriately, 
they give way and the petrosal together with the tympanic bulla and the wing 
of the temporal bone all snap inward, crushing the brain matter between 
them. Thus it is not quite correct to say that the canine teeth penetrate the 
cranial bones. Rather, the process in practice is identical with that described 
on p. 33: Whether after the initial grasp the canine teeth “feel” for an 
intervertebral space or for a cranial groove, the technique is virtually the 
same. It can scarcely be employed on the skulls of other prey, such as peccary, 
tapir or deer, for in all these animals the skull bones mentioned are to be 
found on the rear or underside of the cranium: Viewed from the side, these 
skulls end abruptly immediately behind the junction between jugular and 
temporal bones. The frontal and temporal bones have firmly fused and, 
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though thinner in relation to those of the capybara, they are much harder. 
However, it must be borne in mind that the observations of Schaller and 
Vasconcelos come from a small population of only three jaguars, and it is not 
yet certain that all jaguars kill capybara like this (see p. 118). Also it is still a 
complete mystery how they learn that capybara, and only capybara, can best be 
killed in this way. 

It seems as if, ignoring for the moment the endogenous propensity 
fluctuations of the relative hierarchy of moods (pp. 135-136), there are two 
factors that determine the various hunting and killing methods employed by 
the big cats: prey size (see p. 118), and local tradition (see p. 118). Thus Dr. 
George Schaller (personal communication 11 May 1970, 1972) saw lions kill 
16 of 26 Thomson’s gazelles with a nape bite, only 6 with a throat bite, 2 by a 
bite over the skull, and 1 each by a bite in the breast and the middle of the 
back; in contrast, out of 12 gnu kills he saw 7 throat bites, 3 nose bites (see pp. 
34 and 110); in one case one lioness held the throat and another the nose, 
and only once did two canine teeth land in the nape and two in the underside 
of the neck (this I also count as a "nape bite” in the case of the smaller cats; 
here too, symmetrical nape bites are rarer than the asymmetrical kind in 
which only one pair of canine teeth lands in the upper side of the neck, the 
other in the side or underside of the neck); 11 zebra kills revealed 10 throat 
bites and one asymmetrical nape bite. However, other reports (e.g., Gug- 
gisberg 1960) indicate that in other regions of Africa lions kill zebras mainly 
with a nape bite. Schaller (1967) reports similarly on tiger and buffalo. Taking 
into consideration that preference for one particular prey species in any area 
is apparently not necessarily governed either by its abundance or by the 
relative ease with which it may be caught, an interesting possibility emerges: 
The traditionally preferred killing method of a local population of big cats 
could help to determine the preference of the members of this population for 
particular prey species; a shift in the tradition-dependent “behavioral proba- 
bility” (p. 3) of a predator population could have a not insignificant in- 
fluence on prey animal ecology and population trends in the area concerned. 
As far as I know, there have so far been no ecological investigations of an eco- 
community using this approach, because it is only recently thata combined view 
of the results of long years of observation in the wild and the results of 
systematic investigation of carnivores in captivity has made it possible to pose 
the question. If future investigations were to show that the ecological 
conditions of an area really are influenced by traditions of the kind hinted at, 
this would be of significance to the practical management and regulation of 
game reserves and national parks: All these areas are far too small, and as, 
furthermore, their boundaries are hardly ever planned from biocenotic and 
ecological points of view, their biological balance is always in danger and often 
upset. If it proved possible to influence the traditional killing methods and 
thus the prey preference of the local big carnivores, this could be exploited in 
order to achieve bionomic regulation of the ecological balance. 


Part Two 


Social Behavior 


Most species of cats are taken to be nonsocial, territorial animals which meet 
only to mate and whose young separate from the mother and one another as 
soon as they are more or less self-sufficient. In a “typical” representative of 
the solitary species of small cats, namely the domestic cat, I therefore investi- 
gated how their social relationships develop in virtually “natural” conditions, 
and how the inventory of social behavior comes to terms with the “unnatural” 
keeping of several cats in confined space. 

I have reported in detail elsewhere (1953) on the behavior of cats toward 
their surroundings and, in particular, the investigation of hitherto unfamiliar 
territory. It emerged that the relationship of the animal to its surroundings is 
a decisive factor in its behavior when meeting another animal, whether of its 
own or a different species. This had to be borne in mind during the obser- 
vations and tests described below, which investigate some of the fundamental, 
elementary behavior patterns initiating, facilitating, and maintaining social 
relationships. 
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Encounter Between Strange Cats 


Two cats who had never met before were brought together under the follow- 
ing conditions: 


(1)In a room unfamiliar to both. 
(2)In a room familiar to both. 
(3) In a room familiar to only one of them. 


When the test room was unfamiliar to both animals, as a rule they ignored 
each other completely at first and set about exploring the room. If they met in 
the process, they sniffed each other briefly, nose stretched toward nose, and 
then carried on with their investigation of the room. Only when they had 
walked, felt, and sniffed into every corner did they turn to one another. They 
always begin by sniffing nose to nose (Fig. 12-1), whereby the head and neck 
are stretched as far forward as possible and the body, particularly its hind- 
quarters, is slightly crouched. The head is usually held at a slight angle (Fig. 
14-4 b). Usually the noses do not touch. For the most part the ears are held 
erect and turned toward the front, so far still in friendly curiosity, yet their 
position can already indicate how the encounter will develop later (Fig. 17-2 
b). Both animals then endeavor to sniff and feel with their whiskers along the 
other’s nape and flanks, and finally to smell each other's anal region 
thoroughly. If they succeed, they often flehm subsequently. For the most part, 
however, each cat is making equally strenuous attempts to approach the other's 
anal region with its nose and keep its own hindquarters away from the other, 
with the result that the two animals move around one another in a circle (Fig. 
12-2). When the process is friendly, one animal finally grants the other an 
anal check by cooperatively lifting its tail. 

However, it is only in very rare instances that the encounter proceeds as 
“ideally” as this. For although this is really the aim of every cat, as the 
experiments with dummies written of later demonstrate, the chain of actions 
is usually interrupted as soon as the first of the two tries to sniff the other’s 
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FIG. 12-2. “Circling”; W1 and M5. W1 hisses defensively, but simultaneously 
holds tail to side, facilitating anal check by MS. 


nape. The attempt of one cat to make the next move toward closer acquaintance 
sooner than the other is the expression of a greater self-confidence; this 
induces a defensive attitude of more or less marked degree in the partner, 
which for its part has not yet dared to make the next move: It crouches and 
draws in on itself, its forequarters dodging sideways slightly, its ears flatten a 
little, and it looks up somewhat from below at the other cat, who has now 
become an opponent. If the latter persists in its advance, this is followed by a 
hiss and then by a defensive paw blow on the nose. Finally the subordinate cat 
runs away, at first slowly and in a crouched position, then gradually faster and 
with less restraint. A little distance away it stops again and, usually in a sitting 
position, looks around at its superior partner. In the meantime, the dominant 
animal has thoroughly sniffed the place where the other sat before running 
away, and now follows, in most cases slowly, in order to renew the attempt at 
a nose, flank, and anal check. This may be repeated several times. 
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The outcome of the encounter now depends largely on the mood and 
temperament of the superior cat. After a number of fruitless attempts it may 
lose interest and turn away from the other for good; it may continue stub- 
bornly until the other cringes in the ultimate defensive posture, and lets the 
superior cat do as it likes; or it may, in the end, move on to open attack, 
especially if both animals are tomcats. 


13 


The Conspecific “Schema” 


Rivalry or defense of territory can bring about widely varying modifications in 
the “ideal encounter” pattern just outlined. Such modifications represent the 
“natural” way of things, since in practice the situation described earlier could 
occur only in specially created experimental conditions. Before turning to the 
modifications, let us briefly consider the question of the recognition of a 
conspecific. In this connection I conducted a series of experiments with the 
following dummies: 


(1) Live animals (mice, rats, dogs). 

(2) A half-grown cat, intentionally badly stuffed. 

(3) A teddy bear on wheels. 

(4) The cat’s own reflection. 

(5) The larger-than-life-sized silhouette of a cat in a posture of offensive 
threat (p. 170 et seq.). 

(6) A familiar human face. 


The animals referred to in the first item above can qualify as “dummies” 
for the purpose of the experiments since cats with no experience of prey 
animals treat them as if they were another cat, i.e., the encounter with them 
proceeds in exactly the same way as when two cats meet for the first time, as 
long as the “dummy” animal's behavior does not interrupt the chain at some 
point. The stuffed cat and the teddy bear were sniffed from front to rear just 
like cats, and so was the silhouette (Fig. 13-1) (cf. also Weiss 1952, Fig. 5, 
p. 458). Behavior toward the mirror image appears to follow the same 
pattern, but this cannot be established so unequivocally: When the animal 
approaches the glass with its nose it necessarily bumps against the nose of the 
reflection, and this automatically comes along too when the cat attempts to 
smell other parts of the body of the cat apparently confronting it. The 
experiment is only successful with cats which have never had the opportunity 
to examine their own reflections thoroughly. The animals lose interest in it 
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FIG. 13-1. (a-d) Ocelot cat with stuffed cat: (a) nose, (b) nape, (c) flank and 
(d) anal checks; (e) M9 makes nose check, (f) W5 makes anal check on 
silhouette. 


very rapidly—often, in fact, in the course of a second test—and frequently 
take no further notice of it whatever in later tests. Finally, every cat stretches 
its nose toward a familiar, or at least not too strange, human being if the 
person does the same. The cat almost always directs its first approach toward 
its Opposite number's nose and thus, with the silhouette (Fig. 13-1 e; the 
photo was taken an instant later when the cat is already sniffing on, as 
described above, toward the ear and the side of the neck), at exactly where the 
nose ought to be. The characteristics needed to elicit the first approach can, 
therefore, be summed up in the few words “pointed projection between two 
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eyes.” For threat and fighting elicited by dummies, see p. 174 et seq. Because 
his two domestic cats, reared in isolation, also greeted unfamiliar animals 
(rabbits), stuffed weasels, and strange cats all in this way, Weiss (1952) 
presumes that the cat possesses no IRM which elicits the greeting and 
sniffing of unfamiliar conspecifics. Without question, however, the combina- 
tion of characteristics just described is clearly triggering such an IRM and the 
subsequent behavior is typical of the behavior of two unacquainted cats in the 
circumstances noted above. Which of the “objects” distinguished by this 
combination of features are then to be treated as prey animals is partly 
determined by the equally unselective IRM already described (p. 64), and 
must partly be learned by the cat. In other words, to the inexperienced cat any 
vertebrate at first equals a “fellow cat” if it does not elicit prey-catching 
behavior. The young cat must likewise learn who and what has to be regarded 
as an enemy. An IRM specially intended for certain enemies is not indicated 
by my observations so far. The warning behavior of the adult cat plays 
an important part here (pp. 280, 285) but it does not seem that any permanent 
imprinting takes place, for even cats which, as young animals, were trained by 
their mothers to fear dogs or humans, or had bad experiences with these 
themselves, can unlearn this and become friendly with both. Goethe (1940) 
states, however, that the polecat will be completely tame only if it becomes 
accustomed to humans before it is 55 days old, and speaks of imprinting in 
this connection. Seitz reports correspondingly on young foxes (1950). Wild 
cats too are alleged not to become tame unless they are obtained as very young 
animals. But it is doubtful whether one can really call it imprinting in all these 
cases. Wild animals quite generally have a remarkable memory for frighten- 
ing events. Single experiences often suffice to embitter them for a long while. 
Nevertheless, one cannot speak of imprinting in every individual instance, for 
example my black bear's fear of leather gloves (Leyhausen 1948). What in any 
case argues against imprinting in connection with specific “enemies” is the 
enormous number of potential enemies; it is difficult to imagine that it would 
be possible for one releasing mechanism of one instinctive act to be capable of 
an almost limitless number of imprinting acts. The exclusive nature of the 
imprinting process argues against this assumption. Fear is elicited primarily 
by fairly large objects approaching quickly, particularly if they come down 
from above. Lindemann and Rieck (1953) report that at four weeks their 
European wild cats already crouched and fled into their sleeping-den if a 
stuffed eagle or owl was moved quickly across their enclosure in flight 
posture. With others an open umbrella produced the same effect. Herter and _ 
Herter’s (1953) “Kaspar Hauser” polecat Titi uttered a shrill cry of fear at the 
age of 40 days when its keeper’s leg moved quickly across just above it; as soon 
as the foot was on the ground again, Titi calmed down completely. With all 
these observations, an “enemy schema” specifically intended for the large 
birds of prey must not necessarily be the only explanation. At any rate, as far 
as the Felidae are concerned I assume rather that there is a connection 
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between the reaction and their mode of attack during conspecific fighting, to 

be described below; even the big cats fear any movement which comes down 

at them from above, although no eagle exists which eats lions. 

As far as I could discover to date, the IRM described above which elicits 

the greeting of unfamiliar conspecifics is not narrowed down by imprinting. 

Even a cat that has grown up quite normally with mother and siblings | 
t attempts to greet and investigate any unfamiliar vertebrate as if it were 
| another cat, as long as the “stranger” does not run away and, in so doing, | 
( trigger off the cat’s IRM for chasing. This is extraordinary, since recognition | 

of a potential sexual partner does seem to depend on an imprinting process 

(see p. 265 et seq.). 
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Encounter in a Familiar Room 


Er EE 


Each of the two partners was familiarized separately with the experimental 
room for several hours each day until they ceased to carry out touch and smell 
checks on entering for the first time in the day. For the experiment we put the 
animals into the room at almost the same moment. Except with pugnacious 
cats, everything proceeded almost exactly as in a room unfamiliar to both 
animals. The only element omitted was the initial suspension of social 
intercourse as priority of attention was given to an inspection of the room, 
and it became evident sooner whether the encounter would come to a peaceful 
or a hostile conclusion. 

If only one of the two animals knows the room in which they meet, this 
one is dominant, at least at the start: The cat which is a stranger to the room is 
unsure and anxious and begins by trying to avoid an encounter so that it can 
first investigate its surroundings. The initiative thus lies entirely with the cat 
that is at home. It approaches, more or less slowly and crouched depending on 
its particular temperament and its degree of self-assurance, and attempts to 
sniff the stranger (Fig. 14-1). However, as the latter is usually unresponsive 
and turns away, retreats, or even calmly continues investigating the room, it 
does not come to a “nose ceremony”; the dominant cat promptly attempts an 
anal check (Fig. 14-2 a). This, however, is rarely tolerated; more often the 
stranger half-turns, hisses, or may even strike out in defense (Fig. 14-2 b-d). 
The repulsed cat usually discontinues its efforts then, sits down, and keeps the 
closest watch on every movement the other makes (Fig. 14-3 a). After a while 
it moves closer once more, sometimes in stages; it takes a few steps, then sits 
down again, and repeats this once or twice more before it makes another 
attempt to sniff. The more often this happens, the sooner the stranger 
abandons its reconnaissance and sits or crouches, if possible on a spot which 
affords protection from the rear or one that is elevated. There it exhibits a 
remarkable form of behavior which I call “looking around” (Fig. 14-3 b): 
Moving its head slowly and with the alert and contented expression with 
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FIG. 14-2. Brothers M1 
(black) and M2 (dappled) 
inspect new arrival M5 
(gray). (a) Anal check is made 
while M5 initially interested 
only in unfamiliar room; (b) 
M5 turns toward M2 as he 
carries out check; (c) M1 is 
too importunate; M5 hisses, 
and (d) feints with paw to 
fend him off. 
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FIG. 14-3. M1 and M2 beleaguer M5; (a) M5 still prepared to defend himself; 
(b) “looking around.” No fight ensued from encounter as M5 not yet twelve 
months old (S. 181). 


which, for example, a well-fed cat sits at a window surveying the traffic, it 
looks around everywhere in the room except in the direction of the resident 
cat, as if to emphasize how harmless it is. As it does so, of course, it registers 
every movement the other makes; as soon as this one attempts a further 
check, it changes its position or hisses and beats off the inquisitive cat. This 
can continue for hours or even days without any discernible progress being 
made, for all the processes described so far are acted out in “slow motion.” 
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Elevated places in the room are of importance in this situation. If the strange 
cat succeeds in withdrawing onto a chair, for example, at the very beginning 
of the encounter, this almost completely cancels out the superiority of the 
resident cat (Fig. 14-4). It now ventures forward irresolutely if at all, and the 
stranger meets this approach with much more composure, often looking 
straight into the other's face, though this nevertheless constantly alternates 
with “looking around.” 

“Looking around” is obviously connected with the dislike every cat has of 
being looked at directly. If a cat is being observed secretly and it suddenly 
becomes aware of the observer's gaze, it is quite certain to stop whatever it 
was doing and will recontinue only in a noticeably inhibited and hesitant 
manner. If a cat stalking prey—or, in play, another cat—suddenly realizes that 
it has been detected, it will immediately straighten up, “look around,” and feign 
indifference. 

A direct look from the “prey” instantly inhibits even an action which is 
already in motion. This is demonstrated by the following game, which can be 
played at the zoo with almost any tiger that has not yet become too apathetic. 
Stand right in front of the bars of the cage with a reflex camera and look down 
through the viewfinder at an animal in a far corner of the cage. If it is in prey- 
catching mood, which is almost always the case with zoo animals because of 
the tremendous “damming up” of their propensities, the animal will soon 
adopt a watching posture and suddenly, flattened out, shoot forward in attack. 
Now look up quickly straight into the animal's face and it will brake on all 
four feet, turn aside and “look around.” As soon as you look down into the 
viewfinder again, the animal will begin its next attack, and this can be 
repeated almost as often as you like. At any rate, every time I made the 
experiment the tiger proved to have more perseverance than myself. 
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FIG. 14-4. First encounter between M3 (resident) and M10 (stranger to room): 
(a) M10 jumped straight onto chair and now unconcernedly awaits M3’s 
approach; (b) “nose check”; (c) after several vain attempts to approach, M3 
withdraws, performing “alternative” sniffing. 
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In encounters on a neutral or a friendly level, as in the prelude to mating 
(see below), one partner will immediately discontinue its approach if the 
other looks straight at it, with the sole exception of the nose greeting. The 
socially inferior one must not, so to speak, “dare” to inhibit the movements of 
the higher-ranking one by a direct look. Likewise in the prelude to mating 
whichever cat is inactive looks around, since otherwise its partner's initiative 
would be paralyzed and any approach become impossible, or at least very 
difficult. This polar relationship between staring and “looking around” is also 
the origin of the “offended look” in cats which is so familiar to all cat owners. 
For example, if a cat is caught stealing and is punished by an angry house 
wife—who at other times is friendly and beloved—it does not usually run far 
but only to its nearest familiar resting place, e.g., under the kitchen stove, 
where it sits with its back to its mistress and “looks around.” In other words, 
this is an expression not of wounded pride but of the cat’s social inferiority 
forcefully impressed on it by punishment. Of course, there is also an element 
of social inferiority involved when a human being genuinely takes offense: 
Only someone whose social position, strength, or influence are inadequate to 
enable him to call the offender to account and put him in his place or punish 
him can be offended or takes offense. These facts also account for the restrain- 
ing effect on big cats exercised by a direct look, such as is often used during their 
training and then demonstrated in exaggerated mime to amazed audiences as 
a special gift of the trainer's. All he needs, however, in order to stand calmly 
eye to eye with a lion or tiger is courage and an adequate knowledge of the 
animals. And the trick works only as long as the carnivore regards his trainer 
either as a higher-ranking conspecific—or as potential prey! In rival fighting 
it does not work, which explains the experience of the famous animal trainer 
Togare (1940) that there is almost no way of stopping the open attack of a 
lion, for in fights over social rank and between rivals the opponents con- 
stantly look each other straight in the face (cf. Fig. 15-4). 

As Chance (1962) has emphasized, gestures which sever contact (cut-off), 
such as looking around, have a double function: On the one hand they reduce 
the provocation to attack or escape which the animal now averting its gaze is 
producing in the other conspecific; conversely they also interrupt the same 
stimulus effect of the other on the animal that has turned away. The one 
severing contact is actively avoiding being provoked to attack or escape, which 
would otherwise be inevitable if the other animal continued to approach. In 
this way it need not cede, but it need not fight either unless the other animal is 
absolutely set on attacking. In any event, encounters between two cats, one of 
which looks around, seldom end in violence. 

As a rule, if the encounter takes place in the home of one of the cats, the 
“intruder” is immediately attacked. The stranger usually runs away after the 
first fierce attack by the resident one, who follows it for a short distance. In a 
closed room the inferior animal eventually shrinks in a corner ready for 
defense, whereupon the victor at first desists but usually renews its attacks at 
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varying intervals. Very occasionally quite young or very timorous animals are 
not dominant in their own home and cede the initiative to a strange cat. At 
such a time the two animals may exchange roles and an uninitiated observer 
would take the strange cat for the resident one and vice versa. 

All the behavior patterns just briefly described will now be examined in 
detail. 
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The tomcat’s attacking behavior in its pure form, unmodified by partial 
superimposition of other behavior patterns, is seldom seen. Consequently it 
has, as far as I know, never been described anywhere and is often completely 
unknown even to observers who are otherwise very familiar with cats. The 
first sign of attack is that the cat draws itself up high on its legs. Its back is 
stretched out straight and forms a line which slopes upward slightly toward 
the rear since its hind legs at full stretch are longer than its forelegs. This 
slope appears somewhat steeper than it actually is, since the hairs along the 
middle of the back are erected, the degree of erection increasing progressively 
toward the rear. The tail continues this line for a little but then makes a sharp 
downward bend almost at right angles (Fig. 15-1 a). The tail hairs bristle only 
moderately and the tail itself is held stiffly; only at the highest intensity does 
the extreme tip of the tail twitch convulsively to and fro. The head is stretched 
slightly forward. In contrast to the defensive behavior to be described later, 
the pupils are not dilated; they may even narrow a little. As the fact that only 
the hairs on certain strictly limited areas stand on end, the narrow pupils 
indicate that pure attacking behavior is not—or at least, not mainly— per- 
formed under the influence of adrenaline. It is, so to speak, a deliberate attack 
in cold blood, with which the slow, calculating manner of approaching the 
opponent is also in keeping. The position of the ears is particularly charac- 
teristic: They are laid neither flat nor back, but remain raised at a sharp angle 
and are turned so far in an outward direction that the opponent can see the 
back of the ear as a very pointed triangle standing on its narrow side. In all 
species of cat with a black band or a pale to white spot surrounded by black on 
the back of the ear, this design is strikingly prominent (Fig. 15-2) and creates 
the effect of a threat mask (“eyes”?). This is no doubt an inheritance from 
distant ancestors and is also found in many viverrids (Genetta, Nandinia). In 
cats, however, the design no longer seems to have a decisive function as a 
releaser, since in so many of the most highly developed species (Felis in the 
narrow sense, lion, puma, caracal, etc.), quite independently of one another, it 
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FIG. 15-1. M10 (left) and M8 (right). First encounter: (a) M10 in “hyena 
posture”; M8 in extreme threat; (b) M8 turns head to side (see text); (c) M10 
goes slowly away; M8 stays in threat posture and does not follow. 


FIG. 15-2. (a) Bobcat in offensive posture. It adopted this only if cage 
approached by night; by day it went into defense. (Frankfurt Zoo) (b) “Threat to 
bite” by tiger. (Duisburg Zoo) 
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FIG. 15-3. Second encounter between M10 (defense) and M8: M8 approaches 
threatening with head turns (a) and (b), then turns away without attacking and 
performs “alternative” sniffing (c). 
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has become noticeably attenuated or lost altogether. Except that they are more 
strongly erected, the position of the ears in threat is very similar to that at the 
time of a strong bite (cf. Fig. 8-2 a). It probably represents an exaggerated 
mime of “threatening to bite,” for an uninhibited attacker always bites at the 
nape of its opponent's neck. It moves menacingly closer at slow-motion speed, 
now mewing and howling loudly, now with deep, resonant growls. This 
sound, misnamed the “love song” of the tomcat, has nothing to do with 
courtship and tenderness—it is pure threat. The animal breaks off quite often 
because it salivates strongly and has to swallow. In the process its tongue 
moves forward and back rhythmically and its jaws open and close slowly, 
sometimes making a smacking noise similar to “teeth chattering,” though the 
two motor patterns are certainly not related. When the attacker has ap- 
proached within a meter or less of its opponent, it raises its head and tilts it 
sideways at an angle of about 45° to the axis of its body (Fig. 15-3 a and b), but 
its eyes are still turned straight at the enemy (Fig. 15-4). Then at certain 
intervals, usually between steps, the cat turns its head from one side to the 
other. The closer the two animals come to one another, the shorter the steps 
they take. Finally, they move first their two forelegs forward, and then follow 
with their two hind legs, for example: left foreleg, right foreleg, left hind leg, 
right hind leg. Their movements become slower and slower and they gradu- 
ally edge past one another. Now they bend their hind legs slightly at the ankle 
joints (hocks), causing the hitherto straight line of the back to curve slightly; 


FIG. 15-4. M8 in threat posture. Note position of ears, turn of head, narrowed 
pupils and gaze directed at watcher (opponent). 


174 Cat Behavior 


but this must not be confused with the “arched back” (p. 190). An opponent 
that is pugnacious or of almost equal strength makes the same movements as 
if it were a mirror image of its attacker. In the position described last, the two 
opponents may face each other for many minutes, motionless and only a few 
centimeters apart, while their battlesong swells and dies and the tips of their 
tails twitch more and more violently. Then suddenly one bites toward the 
other’s nape, but this attack is usually parried in a flash by the other throwing 
itself onto its back, fending off the attacker’s fangs with its own, holding with 
its forepaws and scratching violently with its hind feet. The attacker has no 
choice but to do the same, and the two animals roll wildly on the ground with 
piercing screams. Then, just as suddenly, they separate, leap away from one 
another, and instantly stand face to face threatening each other again. This 
may be repeated several times until one combatant gives up: After one such 
round it does not get up, but remains sitting motionless in a defensive attitude 
with its ears folded tight. The victor continues to threaten for a while but 
does not normally attack again. Instead it half turns away and sniffs the 
ground intensively (Fig. 15-3 c). This “alternative” movement always occurs 
when the attacking animal is inhibited by the defensive attitude or advan- 
tageous position (p. 167) (Fig. 14-4 c) of the subordinate cat. Apart from 
“teeth chattering” and “display claw-sharpening,” this is the cat's only "alter- 
native” movement which is strictly tied to situation. All others can appear in 
various circumstances. The defeated cat does not move until the victor gives 
up sniffing the ground and slowly withdraws after a few minutes, its ears still 
proclaiming its “threat to bite” and the hairs on its back still standing on end. 
Not until it is a good distance away does the loser slink off. It only runs away 
as fast as possible if it has been utterly defeated. Otherwise the victor is the 
first to leave the immediate vicinity of the battle area; but usually it does not 
go far away and soon returns. The loser does stay there at first, but sub- 
sequently goes away altogether, and so the victor eventually dominates the 
battlefield. 

Usually nothing much happens to either cat. Teeth meet teeth, resulting 
in the lip wounds tomcats frequently have, whereas torn eyelids, slit ears, and 
cut foreheads stem from paw blows. Occasionally, of course, one animal is 
taken unaware by the other, the bite may reach its target and be fatal, but 
mostly the surprise is not total and the bite merely lands in the scalp or the 
side of the neck. This results in serious scratches and often quite deep bite 
wounds which suppurate and do not heal easily. If the two opponents jump at 
each other simultaneously, they usually meet with undersides together but 
facing in opposite directions, fall to the ground locked together like this and 
then, curiously enough, aim their bites with preference at the opponent's 
elbows (Fig. 15-5). 

The aim of the attack is always to apply the nape bite in the right place. 
This is especially well illustrated by the film of an experiment with a dummy 
and M7, an old, very heavily built tomcat with a particularly big head and 
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FIG. 15-5. "Elbow-biting”. See text. 


broad paws. He used to fall ruthlessly and without discrimination upon all cats 
in his home territory, seriously wounding or even killing them, and so, at the 
J request of the inhabitants of the neighborhood concerned, he had been 
trapped and handed over to me. He was extraordinarily friendly toward 
human beings and he harmed neither mouse nor bird, but his hatred of cats 
was truly remarkable. He did not react at all to the mirror (cf. p. 160) and 
must, therefore, have been acquainted with it. The silhouette he threatened 
fiercely, but left off as soon as he was within about a meter of it. He 
approached the teddy bear with full battle ritual, but did not bite it. Instead he 
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FIG. 15-6. M7 attacking 
stuffed cat. For explan- 
ation see text. Figures in 
brackets show time lapse 
in seconds since previous 
selected frame; where no 
time shown, speed is 1/16 
sec. 
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only sniffed the nape of its neck and then withdrew. In contrast to this, he 
unleashed on the stuffed cat his complete repertoire of attacking behavior. On 
account of the slow-motion tempo of the threat display, it took him several 
minutes to cover the three meters between the box from which he was 
released at the start of each test and the dummy. In Fig. 15-6 a, he is already 
within 30 cm of it and lowering his hindquarters for the spring. Not until 16 
seconds later is he ready to spring and make the attacking bite (4). But then he 
presumably finds the distance still too great or his position in relation to the 
“enemy” unfavorable, and he draws himself up again slightly, sidles very 
slowly past the stuffed cat, turning toward it at the same time, and then dips 
his hindquarters once more for the jump (c-i), which follows instantly. In m 
his bite reaches the nape of the dummy’s neck, as shown by the mirror image 
filmed simultaneously. In » his hind legs push themselves off the ground and 
provide his body with a momentum which turns him onto his side in the air 
(0-p). The jump is very precisely calculated: Although the cat grasps his 
Opponent, he avoids colliding with it, so that although the dummy is very 
light and unsteady, its position does not alter during the phase m-p. By about 
view p, the entire weight of the attacker’s body is hanging from the near side 
of his “opponent,” while his bent hind legs push against its back or its flanks. 
It is immediately obvious how much more suitable this method is for tackling 
an animal and throwing it to the ground than merely jumping and colliding 
with its body. It is even very probable that an animal which becomes aware of 
the attack a fraction of a second before it happens automatically leans its 
weight against the “anticipated” collision and so unintentionally helps to 
make the actual method of attack even more effective. In other words, the 
attacking cat is making use here of a regular jujitsu trick. The lion I observed 
obviously threw the conspecific he was pretending was prey to the ground in 
exactly the same way (pages 24-25); thus it also works if both partners are 
going at full gallop. This manner of attack explains the relative position of the 
two lions after their fall (Fig. 3-6) and furthermore makes it plausible that a 
lion or tiger can pull down an animal heavier than itself which is running 
away at full gallop. 

To return to Fig. 15-6: After the fall (9), M7 immediately jumps to his 
feet again and to the side, while the overturned dummy rolls away in the 
opposite direction (~-w). The rigid mechanism of the process is demon- 
strated by a repetition of the experiment (Fig. 15-7). It can be clearly 
observed how M7, lying on one side, is freely suspended (g) while the dummy 
still stands in an unchanged position. This is followed by the fall and by M7 
jumping up again and drawing back as before. For an instant the cat lifts one 
paw, prepared for defense (o), then he immediately adopts his threatening 
attitude again (g). 

After the dummy was overthrown M7 took no further notice of it and 
turned to investigating the room. But as soon as I stood the stuffed animal up 
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FIG. 15-7. Second ättack by M7 on stuffed cat. For explanation see text. Figures 
in brackets show time lapse in seconds since previous selected frame; where no 
time shown, speed is 1/16 sec. 
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again, he threatened it at once and renewed his attack. In this way I stimulated 
him to attack five times and it would certainly have been possible even more 
often. Lindemann (1950) reports that his tame male lynx likewise fiercely 
attacked and overturned a stuffed lynx mounted in an intimidating posture. 
My other domestic tomcats, however, did not behave in a hostile manner 
toward the stuffed cat, but only sniffed it with friendly interest. 

I attributed the fact that M7 abandoned the attack each time the dummy 
fell over to its being lifeless. That is not, however, the reason, or at least not 
the only one. When the young tomcat Herbert began to provoke his now 
aging father M12, who lived in the same cage, M12 at first won easily every 
time. Herbert, however, grew fast and was soon larger and heavier than M12; 
and, being a young challenger, was undeterred by defeat (p. 225). He con- 
tinued his provocations, though these always consisted only of caterwauling 
and aggressive threat postures. After a “posturing duel” of varying length, 
it was always M12 who attacked. The stronger Herbert grew, the longer 
and more violent the subsequent fights became, and the old tom’s heart 
could not stand the strain: Often after such a conflict he would remain 
lying exhausted and at full stretch on his side (Fig. 15-8), while Herbert 
would sometimes threaten nearby but never attacked and in fact usually did 
not even come closer. However, in some cases he did try to circle the 
prostrate tom and get to his back, whereupon M12 would slowly roll over 
onto the other side. Thus, apart from the reason given below, what held 
Herbert back was a kind of “respect,” certainly not based on his father’s actual 
capacity as a fighter: His courage sufficed for provocation with threat calls and 
posture, but not for attack. He would wait until M12 recovered, adopted a 
threat posture again, and attacked him, and in the actual fight it was, in- 
evitably, still the old tom who won. Only after some months did a balance of 
strength gradually begin to develop, which in fact foreshadowed M12’s even- 
tual overthrow.The old cat’s attacks of weakness cannot, however, be regarded 
as a “gesture of submission,” nor can their effect on Herbert be interpreted as 
a specific inhibition on attack, but only as the total absence of all attack- 
eliciting stimuli. 

M7’s behavior is instructive since it represents more or less the “pure” 
process of attack, undisturbed by counteraction from the attacked animal, and 
almost entirely coordinated and controlled by the central nervous system. In 
other words, it is not a sequence of actions and counteractions, in which each 
step provides the partner with the sign stimulus for the next step of higher 
intensity, as we know it, for example, from analyses of cichlids by Seitz (1943, 
1949) and of sticklebacks by ter Pelkwijk and Tinbergen (1937). M7 was, of 
course, an animal whose readiness to fight was no doubt abnormally great; if 
two combatants with a less strong accumulation of fighting urge were in- 
volved, they might perhaps gradually excite each other more and more. As far 
as can be judged from observation of uninfluenced, genuine fighting, however, 
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FIG. 15-8. (a) Old tomcat lies exhausted, while younger one threatens but does 
not attack; (b) old one follows with eyes and turned head when younger one 
threatens to come around behind him. For further details see text. 


the reaction to the opponent's behavior always seems to consist of attacking 
behavior with elements of defense superimposed, but not of an attacking 
behavior strictly organized into a chain of steps of increasing intensity. Also, 
the threat display is not built up of a succession of different motor co- 
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ordinations, as with the above-mentioned fish, but has at its disposal only 
one coordination of varying intensity. The attack itself, on the other hand, 
consists of the nape bite (already mentioned in connection with prey-catching) 
and the “throw,” which is likewise led up to by a continuous succession of 
levels of intensity, from placing a paw on the adversary (Figs. 2-9 m and 25-1 
a), through clasping (Figs. 3-5 i-/), to the throwing technique just analyzed. 
The two motoric elements are united in one instinctive act. Consequently, a 
central nervous link, which does not require external stimulation, already exists 
between setting a paw on the prey or adversary and biting a certain distance in 
front of it (pp. 18 and 109). As intensity decreases, the link weakens and then 
the grasp of the paw is not followed by a bite. Threat display is followed by the 
nape bite only if the opponent remains motionless, i.e., continues its counter- 
display unchanged. Any alteration in movement and posture would betray 
readiness for defense, which would have an effect on the other animal’s 
attacking mood and likewise impose caution on it. That in the experiment 
with M7 the dummy’s immobility elicits the cat’s fighting mood can be 
concluded indirectly from the following: Fairly young tomcats up to the age of 
one year or more are hardly ever attacked by adult cats, but they also do not 
adopt the stiff intimidating posture with its slow-motion movements. Usually 
they greet the strange adult tomcat in a friendly manner, as they do all other 
cats (p. 256), and issue a more or less clear invitation to it to play; or at the 
very least they remain indifferent. Nevertheless, this does not guarantee them 
certain immunity from attack by an adult tom. The cat has no specific means 
of inhibiting attack in the form of a ‘submissive gesture” and a corresponding 
IRM (p. 186 et seq.). The following record of a chance observation may be 
taken as a typical example of a fight between two opponents of roughly equal 
strength: 


Record for 24 May 1954, 1250 Hours: Behind a hedge in a small garden, 
one gray and one black tomcat stand close together face to face and growling, 
their hindquarters already crouched, their ears in “biting position” but also 
somewhat flattened (superimposition: see below, p. 189 et seq.). The 
gray one, whose ears are slightly less flattened, suddenly rushes forward 
and the black one throws itself on its back; wild shrieks; the gray one 
hits out, both now lie on their sides, stomach to stomach, the black one 
pulling the gray one toward it with its forepaws and simultaneously 
belaboring it with its kicking hind feet. Now the gray cat desists, both 
take up the attacking posture again, and again the gray one attacks 
first. This time the black one remains crouched with its ears flattened. 
The gray one stands before it with stiffly pointed ears for a while, 
then sniffs the ground to one side and finally, sniffing several times more, 
moves slowly away to the right—in the direction of its home, as it proved 
later. Only when it has reached the hedge does the black cat slowly get 
up and creep through a gap to the other side of the fence. 
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This manner of threatening and fighting is almost exclusively observed in 
tomcats. However, females certainly possess the appropriate motor coordin- 
ations and vocalizations, but they very rarely make use of them. In the thirty 
and more years I have been observing them, I have only once seen a female 
perform the complete “ritual.” 

There is also a widespread belief that neutered toms do not fight. This is 
largely true of rival fighting as just described, but not of territorial fighting. 
On the contrary, the neutered males become territorial, as females are (see 
p. 224), and thanks to their size and strength are capable of forcibly banishing 
all strange cats from their territory. Two pedigree cat breeders of my acquain- 
tance turned this fact to practical advantage. They let their breeding females 
run free in the garden, and in both cases an enormous neutered tom saw to it 
that there were no undesirable visits from strange males, or other females for 
that matter. In other words, what is effected by castration is not a reduction in 
fighting behavior as such, but a shift in the threshold values for eliciting 
situations: The threshold of elicitation for rival fighting rises, while that for 
territorial fighting is lowered. It is known that the readiness to fight of intact 
toms also fluctuates parallel with fluctuations in the testosterone level in their 
blood. In this connection mention must be made of the finding of Inselman 
and Flynn (1973) that, just like estrogen and the corpus luteum hormone, 
testosterone increases readiness to catch prey. As prey-catching and rival 
fighting have several instinct movements in common (cf. also pp. 177, 291-2, 
296; Table 25-1), the effect the hormone has on both is plausible. There 
is, however, room for doubt whether in normal circumstances toms with 
heightened levels of testosterone actually catch more mice: At such times 
they are too occupied with fighting and courtship to have much opportunity 
for hunting. 
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The bite is the consummatory act of undisguised attacking behavior that 
takes no account of self-protection, since it lays the cat's own unguarded nape 
open to the teeth of its opponent. If, however, the attacking cat draws its head 
in so as to protect its own neck and hits instead of biting, it resembles a soldier 
carrying a shield as well as a sword: An attack with paw blows always signifies 
that the attacker is on its guard and ready to repel any counterdefense by the 
attacked animal. Thus a paw blow is also the principal means of defense. A cat 
in a purely defensive mood presses itself close to the ground, and shrinks and 
draws its head in as far as possible, so as to protect the nape of its neck from 
its opponent—in absolute contrast to the forward-stretched position of the 
head and the high arch of the nape when threatening (Fig. 15-3 a and b). Its 
ears do not stand outward and backward as in attack, but are pulled down 
sideways with the back edge folded. They lie more or less close to the head, 
and so may become invisible from the front (Fig. 16-1). The pupils are 
considerably dilated; the hair bristles all over the body. A greatly increased 
discharge of adrenaline is therefore involved in the physiology of defensive 
behavior. If the attacker now comes closer still, the defensive cat rolls over on 
its back and turns its underside toward it. This roll begins with the head and 
forequarters; its timing and the degree to which it is completed depend on the 
speed and extent of the attacker’s approach. Usually a defensive attitude acts 
as a brake on an attacker: It interrupts its advance or at least slows down its 
approach. At first the defender merely leans its forequarters slightly sideways 
and raises the paw thus released in readiness to strike. Should the attacker 
now come too close, it “gets one on the nose.” Often, in fact, a blow that lands 
on air suffices to make it at least pause. If the attacker strikes, the defender 
rolls over on its back and parries with both forepaws. A very tenacious and 
powerful attack changes the tactics of defense completely: In an extreme 
emergency the forepaws do not hit, but clutch the opponent with claws spread 
wide and try to drag it toward jaws held open and ready to bite, while at the 
same time the hind feet trample and scratch at the opponent’s vulnerable 
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FIG. 16-1. Defensive facial expression of African wild cat: (a) medium 
intensity; (b) highest intensity. (Frankfurt Zoo) 


stomach. This compels the erstwhile attacker to defend itself likewise. The 
two animals now lie on their sides with stomachs facing and set about each 
other with claws and teeth, while the attacking howls of the one and the 
hissing, spitting, and growling of the other gradually change to defensive 
shrieks. Contrary to Lorenz’s statement (19514), caterwauling is never heard 
at such a time, for that represents undiluted threat to attack. 

With the aid of Fig. 16-2, let us now follow the course of a second 
encounter between M10 and M3. I had acquired the already full-grown M10 
not many days before the experiment. On the first day I had put him and M3 
together in a room only a few square meters in size; M10 had at once 
withdrawn onto a chair and, apart from this, behaved passively the whole 
time (Fig. 14-4 a-c). At the second experiment M10 was put first into 
an outdoor cage, approximately 4 x 6 m, with which he was unfamiliar, and 
then I let in the half-grown M9, who attempted a friendly and playful 
approach. M10 was unresponsive, threatened slightly, but otherwise ignored 
the young cat and began to explore the cage. After about 10 minutes M9 was 
replaced by M3, who knew the cage well. M10 immediately crouched in a 
defensive posture by the rear wall of the room and M3 approached him 
threateningly (Fig. 16-2 a and 4); in e and f it can clearly be seen how, in 
threatening, he turns his head sideways out of alignment with the axis of the 
body; from g through & he changes position and turns his head. However, he 
does not attack, but turns away with “alternative” sniffing (/, m). He then 
walks around for a time, M10 not venturing to leave the spot but merely half- 
raising himself into a sitting position. When M3 approaches him once more, 
he slinks backward and cowers in a corner (Fig. 16-3 a). M3 closes in, 
threatening, M10 rolls half onto his side and hits out into the air (b, c); M3 
only now raises a paw (c), holds it aloft for an instant (d, e), then he too feints 
with his paw (f), while M10, hissing and spitting, throws himself right on his 
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back. M3 draws back at once and waits for a moment with one paw raised 
ready for defense. Thus even the mere threat of attack can induce the 
threatened animal to hit out and the blows struck by the original aggressor are 
only in reply to this. Both, however, are inhibited and their blows land on air. 
Even a paw blow apparently used offensively is basically only for the purpose 
of defense. M3 now desists and wants to walk past M10 without bothering any 
more about him; when he is already halfway past him and about 1 m away, 
M10 throws himself on his back and strikes rapidly in his direction. Naturally 
this “defensive attack” is wasted at that distance and M3 ignores it. Only after 
a considerable time does he turn threateningly toward M10 again, who is still 
crouching defensively in his corner (Fig. 16-4 a-e). In e the turn of the head 
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FIG. 16-2. Second encounter between M3 (in front) and M10 (behind). For 
explanation see text. Figures in brackets show time lapse in seconds since 
previous selected frame. 
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can be seen beautifully. In e through 4 M10 lays himself more and more on his 
back, whereupon M3 raises his forepaw ready to strike. In i, they both hit out 
in the air almost simultaneously. M10 rolls right onto his back, though only 
after the exchange of blows. Again M3 immediately springs back with one 
paw still raised, threatens again briefly (v), gives a fleeting indication of 
“alternative” sniffing, and then goes away, while in his corner M10 resumes 
his crouching defensive posture. From all this it is clear that the defensive 
posture is not a submissive gesture in Lorenz's sense (1939, 19514). It does 
not offer up to the superior attacker the object of its attack—the nape of the 
neck—but seeks to protect it. Also it does not necessarily inhibit the attacker, 
and the attacked animal does not remain passive in the face of further threats 


FIG. 16-3. Continuation of 
second encounter between 
M3 and M10; frame speed 
1/16 sec. For explanation 
see text. 
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but defends itself and, in certain circumstances, proceeds to counterattack. The 
attacker is inhibited only by the removal of its target and the danger involved 
in continuing to attack, i.e., the threat being expressed in the defensive 
behavior—in other words, precisely the opposite effect to that of a genuine 
submissive posture. The more ready an opponent seems to defend itself, 
therefore, the more numerous are the defensive tendencies which appear in 
the attacker’s behavior as well. Despite the strictly ritualized threat display, a 


FIG. 16-4. Continuation of second encounter between M3 and M10. Figures in 
brackets show time lapse in seconds since previous selected frame, where no 
time shown, speed is 1/16 sec. For explanation see text. 
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cat fight is no mere ritual; its aim and object are to inflict injury. The fact that 
the cats do not as a rule injure each other, or only minimally, results from 
their “caution,” which mostly keeps them from attacking opponents fully 
prepared to defend themselves, and from the fact that they do not pursue a 
retreating rival (Fig. 15-1). In the subsequent course of the experiment with 
M10, M3 was replaced by M8. M8 adopted the most extreme threatening 
posture I have ever been able to observe (Fig. 15-1 2). However, M10 had 
meanwhile presumably become somewhat habituated and, in addition, M8 
threatened from a greater distance than M3. At all events, M10 crept away— 
though still timidly, as is obvious from the “hyena posture” (Leyhausen 1953) 
visible in a and b. M8 did not follow him but remained for a while in his threat 
posture. This inability to pursue an inferior opponent who is evading a fight 
is bound up with the stiffness and emphatic slowness of movement in threat 
display, which—like so many of the threatening gestures of vertebrates—is 
determined by a strong innervation of antagonistic muscles; the cat literally 
“can hardly move for power” and can only take short, slow steps with long 
pauses between them, but cannot switch rapidly over to a relaxed stride or a 
trot which would allow it to pursue the opponent, which is also withdrawing 
slowly. Chases occur only in purely territorial fights or in the form of the 
mock pursuits during mating to be discussed later. 


17 


Mutual Superimposition of Attack 
and Defense Behavior 


The defensive behavior I have described is usually seen only when cats fight 
among themselves. Cats accustomed to associating with human beings behave 
in this way toward strangers who touch them (e.g., an examining vet). 
However, in the face of an enemy which is “hopelessly superior” from the 
start such defensive tactics would be senseless. Here the important thing is 
not to stand firm but to find or, if need be, to fight for a means of rapid escape. 
Thus, since attack can be the best form of defense, elements of both attacking 
and defensive behavior are superimposed on one another to form an attitude 
which permits the cat at any time to launch a surprise attack or to run away. 
But the only purpose of the attacking advances is to baffle the enemy momen- 
tarily and so gain time and space for rapid retreat. Many other carnivores and 
rodents behave like this. It very often amounts to no more than feigned blows 
not intended to hit the opponent, for there is always a danger that, once in 
close combat, the animal might miss the best opportunity of escape by being 
unable to disentangle itself again quickly enough. A mother cat protecting a 
nest of young in an emergency will certainly attack in earnest, but she too will 
only use pawblows, since this is also essentially a question of defense. Her 
attack differs from the ritualized fights of tomcats already in its lightning 
speed. Intensive territorial fights proceed similarly: Without warning the 
territory owner shoots toward the intruder from any direction and rains blows 
on it. In most cases the strange cat immediately turns and runs away, and the 
attacker often pursues it a considerable distance, usually striking blows at its 
retreating flanks. A less “cowardly” cat returns the attacker's blows, rearing 
up so as to hit the enemy’s head and nape from above. The latter does likewise 
and so the two animals stand high on their hind feet and move toward one 
another with front paws raised ready to strike (Fig. 17-1). 

This method of attack designates territorial fighting as defensive behavior 
also—it is the defense of a territory. In the case of other mammals too we find 
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FIG. 17-1. “High defense”; W1 (left) somewhat playful, M5 earnest. 


a similar distinction between territorial defense—where the attack is, so to 
speak, “informal,” without preliminary display or other ceremonial—and 
rival fighting between males—which is preceded by a ritual threat display and 
in the course of which certain other “rules” are also frequently observed 
(Antonius 1937, Eibl-Eibesfeldt 1953). Lorenz (1939) describes the rival bout 
between two male wolves; in contrast, the biting bouts with strangers in- 
vading a wolf territory observed by Murie (1944) were “informal,” just like 
the territorial defense of the Eskimo dog (Tinbergen 1942). 
The following behavioral elements may be superimposed: 


(1) Elements of offensive behavior: the high-stretched legs, the hook-shaped 
bend of the tail; the latter, however, frequently in a characteristic varia- 
tion—the root of the tail stands out stiffly and the hook-shaped curve 
travels toward the tip until finally the entire tail is stiffly erect. 

(2) Elements of defensive behavior: drawing in the head, flattening the ears, 
shrinking, erection of the hair all over the body and tail, hissing, dilation 
of pupils; the tip of the tail is stiff and motionless. 


From these elements of posture and movement results the familiar arched 
posture (Lorenz 19514) in which a cat confronts attacking dogs, for example, 
and which a feral cat will often use toward humans. Cats kept in isolation and 
kittens also arch at unfamiliar adult cats. This, together with the particular 
nature of the IRM intended for conspecifics (p. 160 et seq.) and the action of 
“looking around” (p. 164 et seq.), explains what Weiss (1952) experienced 
with his two "Kaspar Hauser” cats when he introduced them to conspecifics 
for the first time: Pussi first investigated the unfamiliar kitchen and ignored 
the tomcat whose home it was; he for his part was showing intentions of 
defending his territory but was somehow inhibited, and perhaps also recog- 
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nized that Pussi was female. Petra likewise met her first strange cat in the 
other's territory, evaded her, appeared to ignore her (“looking around”) and 
was then attacked with paw blows by the other (territorial defense). The 
second cat she met in her own home: She first arched, then adopted a purely 
defensive posture, in other words did not defend her territory, perhaps under 
the influence of her defeat during the first encounter, perhaps also because at 14 
months she was altogether too young for intensive territorial defense. Usually 
fully fledged territorial defense is not exhibited until cats are two to three years 
old. The strange tomcat, however, felt ill at ease. He established a stronghold on 
the stove, where Petra never took her eyes off him. From all this, it is 
impossible to conclude—as Weiss indicates—that cats have no IRM intended 
for conspecifics and that his “Kaspar Hauser” cats had not known what to make 
of the strangers. On the contrary, both animals behaved exactly as any young cat 
that has grown up normally but is rather nervous and unaccustomed to fighting 
would behave in the same circumstances. 

The extreme arched posture is directed broadside at the opponent. This 
too is explained by the superimposition of the tendencies of flight, defense, 
and attack. If the enemy approaches slowly, the individual phases can be 
clearly observed. Initially readiness for defense and flight predominate; but 
the animal's forequarters, being nearer the danger, retreat sooner and faster 
than its hindquarters. Thus the cat draws itself together and, when this has 
reached its limits, the retreating forelegs move to the side of the hind legs (cf. 
Fig. 17-3 a, A3B,-A3B3, or, diagonally, A,B,-A3B;). The cat also seeks rear 
cover as far as possible, so that the hind legs cannot then retreat any farther. 
Yet even on open ground it will stand broadside. If the enemy still approaches 
slowly and the cat has its back free, the hind legs now yield too, and the cat 
moves stiffly backward crabwise, and forward again in the same manner if the 
opponent, intimidated by the arched back and loud hissing, withdraws a little. 
In the forward movement the hinds legs are, more than ever, “braver” than 
the front legs and may even overtake them, thus moving the hindquarters 
closer to the enemy than the forequarters (Fig. 17-2). In Cryptoprocta this 
has apparently become a normal component of threat display (Vosseler 1929- 
30). All movements in this posture, even the jumps, have an extremely 
“wooden” appearance, a consequence of simultaneous preparedness for flight, 
defense, and attack. A cat edging slowly forward in this posture looks really 
threatening and can usually persuade all but the most determined enemy to 
retreat. A very large black tomcat used to walk like this at all the dogs in our 
prison camp, among them two very pugnacious male collies and an enormous 
husky, and all of them kept their distance from him. Basically, however, even 
in such cases, it is all bluff. A cat does not stand up to a really powerful attack 
from an enemy if there is a possibility of escape left. However, a cat does not 
avoid every fight as a matter of course. The very conflict between its in- 
clinations to defense and flight often constrain it to stay on the spot even if it 
sights the enemy soon enough to be able to escape without hindrance. Only if 


192 Cat Behavior 


FIG. 17-2. Broadside threat and broadside attack: (a) Male kitten advances on 
sister, right hind foot moves forward first; (b) same animal advancing fast; from 
much longer stride of left hind leg, as compared with forepaw, it is clear that 
hindquarters will soon overtake forequarters; shortening of neck confirms that 
front end is holding back; (c) broadside threat with lowered head; (d) cat in 
foreground just engaged in attack retreats with forepaws while right hind foot 
still moving forward; ears have already switched completely to defense; at any 
moment the long stretch of the threatening back will arch high. [ (a) and (b) 
Hybrids of domestic tomcat X 9 hybrid of& leopard cat X domestic cat; (c) and 
(d) hybrids of 8 black-footed cat X Pdomestic cat]. Playful exaggeration of kittens 
reveals details particularly clearly. 


the enemy comes quickly within the “critical distance” (Hediger 1961) does it 
usually turn and run away. The critical distance can, of course, vary greatly, 
depending on the opponent's species, on whether or not the locality is advan- 
tageous to the cat (e.g., tree in the vicinity or not), and also on the tempera- 
ment and individual experience of the cat concerned. If, on the other hand, the 
enemy comes near enough only hesitantly, the inclination to attack often 
overcomes escape and the cat apparently—or even genuinely—attacks, even if 
it has not yet been driven into a corner and could run away. 
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Attack develops out of the arched posture once more through the partial 
disintegration of the defensive elements: Head and body stretch forward, the 
tail drops back into a hook and the ears are slightly raised. The pupils remain 
dilated and the hair continues to bristle, however, as the effect of adrenaline 
does not wear off so quickly. The transposition never goes as far as “pure” 
attacking behavior; when attacking now the cat always hits and never bites. 
Shortly before the attack, the defensive hissing changes into growling, a sign 
that the inclinations to defense and attack are now approximately equal. At 
the moment of the attack itself, the cat spits with jaws wide open. In a mock 
attack, it does shoot forward with one paw spread wide and raised, ready to 
strike, but comes to a halt before reaching the opponent and does not actually 
strike. But even in an “earnest” defensive attack the animal usually contents 
itself with only a few blows, and recoils at once to adopt its former defensive 
posture or run a short distance away. In this motivational state, really deter- 
mined attacks are carried out only by mother cats defending a nest. 

Whether the cat runs away or stands in its arched posture and awaits 
events depends on many circumstances, probably the most important of 
which are the cat's experience and whether or not there is cover or a 
stronghold nearby that cannot be scaled by the enemy. Inexperienced cats 
usually try to escape; those with long experience know that they can get away 
from a dog, for example, only if they can gain enough room for maneuver 
during a mock attack to reach safety before the dog overtakes them. Really 
experienced cats—mostly big tomcats—manage to deal with any dog because 
they strike first before the dog can develop its own attack. Obviously, too, a 
cat’s reaction time is shorter than a dog's; the cat is swifter in attack and does 
not let the dog get hold of it. In the six cases of this kind I have observed not 
one of the cats was injured and the dogs were completely routed—and at least 
three of them had already killed cats. However, few cats attain this degree of 
courage and experience. When they do, the dog is in the same situation as the 
ocelot cat confronted by a Norway rat on the offensive (p. 28): A prey animal 
which attacks does not fit into the “prey schema” (Baege 1933). The selfsame 
dog which retreats before an attacking cat and almost without resisting allows 
itself to be soundly thrashed will seize the cat and shake it ruthlessly if it 
overtakes it when it is running away, even if the cat now turns and defends itself 
with the same weapons with which it previously carried out its attack. 

According to Spurway (1953), in the conditions prevailing in large towns 
dog and cat can develop a kind of “drive commensalism”—the dog works off 
its accumulated hunting urge on the cat and the cat its accumulated escape 
urge on the dog. This is no doubt largely true in the dog’s case, for in the 
“asphalt jungle” of a big city there is nothing else for it to hunt. As regards 
the cats, however, Spurway confines her statement to animals which live 
almost continually indoors and seldom go out. The behavior of these animals 
is certainly not determined solely by the “accumulation of escape urge,” but 
mainly by the fact that, well cared for as they are, they have not learned to be 
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really afraid of any creature. Such a cat "knows not what it does” when it 
challenges a dog to a chase. Certainly there are also experienced cats which in 
their own territory, equipped to their advantage with many trees and hedges, 
will get involved with dogs “purely for the fun of it.” But in most cases the cat 
no doubt takes the matter very seriously. In general even a dog of only 
medium size and moderate hunting urge is an all too powerful and frighten- 
ing opponent for a cat to provoke it needlessly. The average city cat can 
scarcely suffer from an overpowering accumulation of escape urge: Human 
beings, and above all children and the traffic, take care of that. 

The cat runs away at a gallop; its hair still bristles somewhat; the tail is 
held slightly sideways in a hook. 

The possible superimpositions of attack and defense moods are set out in 
diagrammatic form in Fig. 17-3, with body postures and facial expressions 


FIG. 17-3. Diagrammatic illustration of superimposition of offensive and 
defensive moods: (a) body posture (above); (b) facial expression (opposite). 
For explanation see text. 
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shown separately (cf. also Lorenz 1952, in respect of the dog). The top left- 
hand pictures represent an animal unaffected by either mood. Top right is the 
strongest threat to attack and bottom left the greatest readiness for defense; 
then at bottom right we see the result of the two being superimposed on one 
another, and the remaining squares show the corresponding stages in be- 
tween. Figure 17-3 b includes the various positions of the ears. In the compound 
forms, the proportion of attacking mood is indicated by how much of the back 
of the ear is visible from the front; in purely defensive mood the ear is folded 
sideways and downward, so that one looks at the rim of the side of the ear—at 
best, a very narrow strip of the back of the ear can be seen (Fig. 17-3 b A,B)). 

The reason for the two diagrams is not merely to show the facial 
expressions on a larger scale. They are separated for the objective reason that 
the corresponding “phases” of expression and posture do not always coincide. 
Facial expression is, namely, more mobile and changes more often, and thus 
indicates any swings of mood more precisely and much faster than the rest of 
the animal's posture. Only at the highest intensity of one or the other mood 
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does absolute synchronization always occur. Fairly slight variations of mood are 
often expressed by unsynchronized and arhythmical ear movements: While the 
left ear is still “threatening,” the right turns to indifference or defense; next the 
left ear also begins to turn of its own accord, then reverts to its original position, 
and so on, just as the eyes of a chameleon move independently of one another. 

In the first German edition (1956) I expressed the opinion that this was 
the phenomenon described by Hess and Briigger (1943) as “ear fluttering,” a 
regular concomitant effect of the rage and defensive reactions elicited in cats 
by electrostimulation of the brain. A detailed study of Hess’s films, however, 
disproved this assumption. What they call ear fluttering is a very fast, strictly 
rhythmical and symmetrical ear movement of low amplitude which is an 
artifact of Hess’s method of stimulation and does not occur in the threat and 
defensive behavior of intact cats. 

For the time being it must remain an open question whether the behavior 
patterns of defense described here possess their own specific propensities, in 
part or in full, or whether they are exclusively to be interpreted as the mutual 
superimposition of escape propensities inhibited by external or internal 
factors and fighting propensities lifted over the threshold by these in ac- 
cordance with the relative hierarchy of moods. The arched back in the cat’s 
threat posture suggests the latter interpretation; however, as typically dif- 
ferent fighting movements tend to occur in defense and in attack, the exis- 
tence of specific propensities for defense which are different from those of 
both escape and attack also cannot be ruled out completely. 

The idea of independent propensities for defensive behavior is supported 
by the results of electrostimulation of the brain. According to Fernandez de 
Molina and Hunsperger (1959), Hunsperger (1962), and Brown and Huns- 
perger (1963), although there are relatively extensive areas in the midbrain 
and interbrain of the cat from which it is experimentally possible to elicit both 
escape and defense, stimulation of more centrally situated loci produces only 
defense, and stimulation of those situated more peripherally only escape. Only 
if escape is blocked by external obstacles and stimulation of the same loci 
continues does defense develop after a certain latency period. There is a 
similar transition from threat and defensive behavior to attack in the case of 
stimulation of the centrally situated loci. Brown and Hunsperger (loc. cit.) 
conclude that the ethological theory based on the analysis of behavior, that 
threat and defensive behavior result from the superimposition of or conflict 
between the drives of escape and attack, cannot be confirmed by neuro- 
physiology, and that on the basis of Hinde’s criticism of ethological theory 
(1959) such “unitary drives” are unacceptable. Certainly these “unitary drives” 
are not “elementary units” but systems composed of individual propensities 
which are coupled up with one another in the most complicated manner 
according to temporal sequence and relative strength (Leyhausen 19655), but 
this does not prevent them from producing specifically typical expressions in 
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the acting animal in each case. Brown and Hunsperger are strengthened in 
their opinion by their failure to find stimulus loci from which what I have 
described as “pure” attacking behavior can be elicited. On the contrary, they 
maintain that the extreme aggressive threat, described on p. 170 and illustrated 
in Figs. 15-1, 15-2, 15-3, is only a lower grade of intensity of defensive 
threat, in other words the defensive arch. They overlook the fact that I have 
always put the adjective “pure” in this connection in quotation marks; truly 
uninhibited attack simply gets carried out immediately without any threat, 
which is the proof the two critics demand, in the sense of Ewer’s (1961) 
comment during discussion: "A purely aggressive animal simply runs up to its 
opponent and bites.” Stimulus loci from which this “quiet biting attack” can 
be elicited by experimental electrostimulation have meanwhile been found by 
Wasman and Flynn (1962). Characteristically, the loci concerned are likewise 
lateral to the central threat and defense zones of the authors quoted above. 
Unlike them, what Wasman and Flynn principally achieved when stimu- 
lating the medially situated substrates was not superimposition of defensive 
threat and attack by paw blows but biting attacks superimposed with threat 
postures. Genuine aggressive threat (with caterwauling . . . and anyone 
familiar with that is unlikely to talk of lower intensity!) has not yet, as far as I 
know, been experimentally elicited by anyone. 

On the other hand, Hoffmeister and Wuttke (1969) were able to demon- 
strate in another way the separate nature of “pure” aggressive behavior as 
opposed to defense: Various drugs produce different effects on the two 
behavioral systems. Chlorpromazine subdues both in equal measure; chlordi- 
azepoxide subdues solely the defensive behavior and leaves the “pure” aggres- 
sive behavior completely unaffected—tomcats thus treated do not defend 
themselves against threats and attacks, but they do, in active appetitive 
behavior, seek out a rival in order to attack it; finally, methamphetamine 
considerably heightens the readiness for defense, including defensive attack 
behavior, while simultaneously repressing “pure” aggressive behavior com- 
pletely. 

Adams and Flynn (1966) conditioned cats to take a particular escape route 
when they received an electric shock. Subsequently electrodes were inserted in 
the areas of the hypothalamus which produce the various forms of fighting 
behavior when stimulated. Stimulation was performed in the same experi- 
mental setup in which the electric shock conditioning had been carried out. In 
these conditions the animals made use of the escape route they had learned if 
defensive elements were added to the fighting behavior elicited by stimulation 
of the electrode; they did not do this in one single case, however, when 
stimulation exclusively elicited the “quiet biting attack.” Again, this finding 
seems rather to speak for the superimposition hypothesis of the ethologists 
and against the assumption of defense propensities independent of the escape 
and attacking moods. In that case, the median loci in which it is easiest to elicit 
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defense, sometimes with more attack emphasized, sometimes more escape, 
would rate as areas where the central nervous coordination systems of escape 
and fighting are most intricately interwoven. 

To sum up: Hess and Brügger (1943), who were the first to discover and 
delineate the “subcortical center of the affective defense reaction” by the 
electrode method, emphasize the obvious admixture of tendencies to escape. 
Hunsperger and his colleagues interpret their results as meaning that the 
escape mood does not necessarily play a part in threat behavior; they believe, 
however, that there is no such possibility of separating threat and attacking 
behavior, thus implicitly casting doubt on a separation of defensive attack and 
direct attack (“pure” aggression); what they achieved, however, were mainly 
attacks with paw blows instead of biting. Finally, Wasman and Flynn 
achieved the uninhibited biting attack as it occurs in prey-catching as well as 
in rival fighting; they also achieved this with threat behavior superimposed, 
though this was defensive and not aggressive threat, a form of behavior 
typically demonstrated by an inexperienced cat toward a prey animal defend- 
ing itself. Although the later investigators included more areas of the brain in 
their investigations than Hess and Brugger, some of their contradictory 
results came from the same areas; the stimulus techniques and parameters 
differed. In such circumstances it is unwise to doubt the existence of this or 
that behavior pattern merely because we cannot (yet) elicit it experimentally 
in its pure form. The vital point is that the cat itself can, and better, more 
precisely and with greater differentiation than even the past masters of 
electronics. 

Now, Hunsperger (1962) stimulated the escape and defense zones simul- 
taneously and found that initially this intensified defense far beyond what he 
achieved by stimulation with the same strength of current in the defense zone 
alone; in this way escape was at first delayed but then likewise followed "more 
energetically” than when the escape locus alone was stimulated. Hunsperger 
concludes: “The two reactions, defense and escape, are thus not in competi- 
tion with one another; they must be considered as alternatives within a 
behavior serving self-preservation.” The logic of this argument escapes me. 
Hunsperger achieved the same or at any rate a very similar effect when he 
applied the stimulus only to the escape locus but simultaneously offered the 
cat an opponent in the form of a dummy (stuffed dog or cat) pushed close to 
it. In a very similar way Wasman and Flynn (loc cit.), by increasing the 
strength of current applied to loci which at lower stimulus strengths produced 
the “quiet biting attack,” elicited an admixture of elements of defensive 
behavior (ear flattening, piloerection, back arching, hissing). Are these, then, 
noncompetitive alternatives in a behavior serving the acquisition of prey? 
Considering the normal situation (pp. 82, 130-131) in which these phe- 
nomena of superimposition occur in the intact animal, such an interpretation 
scarcely suggests itself. 


ur 
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These somewhat critical remarks are not meant to detract from the value 
of electrostimulation of the brain. This procedure is without any doubt more 
valuable to ethologists at present than any other neurophysiological method. 
Like any other, however, it would be devalued by an attempt to rate the 
method higher than the phenomenon it is meant to help investigate and 
elucidate. 
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Threat and Fighting Behavior 
in Various Cat Species 


When the first German edition was written, there was very little comparative 
material available from wild cat species or from other groups of carnivores. 
The threat and fighting patterns of the domestic cat principally described here 
can in no sense be regarded as “original” or indeed “primitive.” The patterns 
are, in fact, highly developed and differentiated, reflecting the fact that as a 
whole the genus Felis (Felis to be undersood here in the narrow sense defined 
by Pocock, 1951, and Haltenorth, 1953) must in many respects be regarded as 
the most advanced group of cats, even though it contains no extremely 
specialized forms like the cheetah or the serval. However, while there are, as 
far as I have yet discovered, scarcely any fundamental differences to be found 
in the defensive behavior of the various cat species, there are strong dif- 
ferences between the groups of related species in their aggressive threat 
and also to some extent the attack itself. 


(1) Genera Prionailurus (species investigated: bengalensis, viverrinus, plani- 
ceps; threat behavior unknown: rubiginosus, iriomotensis), Profelis (au- 
rata, temmincki): While threatening, the back is always kept slightly 
arched (Fig. 18-1); the animals move around with the head held more or 
less low, usually keeping one side of it turned toward the opponent (mobile 
threat display) (Fig. 18-2 a-c), or they stand still in this orientation (right 
angle display) (Fig. 18-2 d, e). The tail curves upward slightly at the root, at 
intervals it whips up sharply but reverts immediately to a stiffly downward- 
held hook shape. The hair along the middle of the back and on the tail is 
erected. If the animals switch from this threat display to attack and run 
directly at the opponent, they do this not in the slow and stiff-legged 
manner of the Felis species but at a brisk pace. As they do so, they pull the 
head up and swing it from side to side without pausing, drawing the chin in 
a little each time at the midway point and stretching it forward somewhat at 
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FIG. 18-2. (a) Mobile threat display: hybrid of dleopard cat X 2 domestic cat. 
(b-e) Asian golden cats: (b and c)2, mobile threat display, (b) low, (c) high 
intensity (after color photo); (cont.) 
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FIG. 18-2 (cont.). (d) 8, right angle display, medium intensity; (e) 9, right 
angle display directed at keeper standing front right (after color photo). 


the outmost ends of the swing (Fig. 18-3), the nose tip thus often 
describing a horizontal figure eight. P. aurata differs slightly in that the 
sideways component is often missing and mostly inconspicuous, so that the 
resulting movement is an alternation between chin lifting and pulling-in. 
Probably the genera Caracal, Puma, and Neofelis (Fig. 18-4) should also be 
included in this group, but my observations do not yet suffice to classify 
them with certainty. 

(2) Genus Leopardus (species observed: pardalis, wiedi, tigrinus, geoffroyi; 
unknown: guigna): as Prionailurus, greatest similarity to P. bengalensis; 
however, threat does occur (rarely) with fully stretched back as in Felis 


FIG. 18-3. a-d: Four phases of headwave, Asian golden cat. For further details 
see text. (continued on next pages) 
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FIG. 18-3 (cont.). (e-j) African golden 
cats, left 9, right &: (e) 9 pulls back 
somewhat trom hissing &; (f) & strikes 
toward Q's paw (see text); (g) â 
threatens 9, hindquarters beginning to 
crouch in preparation for attacking 
jump (cf. Fig. 15-6 b, c); (h) right 
angle display following exchange of 
blows; note hooked tail, lowered head, 
and dipping forequarters leaning away 
slightly; (i) ¢ in right angle threat 
posture of low intensity, hisses; (j) & 
threatens at full intensity; note hooked 
tail held to side. 
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FIG. 18-4. Clouded leopard-& threatens other& in next cage; low intensity. 
(National Zoological Park, Washington, D.C.) 


(Fig. 18-5). As regards the South American genera Herpailurus (jagua- 
rundi), Lynchailurus (pampas cats) and Oreailurus (colocolo), no details 
are at present available. 


(3) Genus Lynx: To judge from the few observations I have been able to make 


so far, this genus probably behaves like Felis or Leopardus. At all events, 
lynxes approach the opponent with stiff-legged steps like the Felis species 
(Fig. 15-2 a). 


(4) Genera Panthera (species: leo, pardus, and onca), Uncia and Acinonyx: I 


never saw any of these animals make a threat arch, or a defensive 
one either. Their aggressive threat is completely different from that of 
the species mentioned so far. While keeping the rest of their back 
stretched, the animals let their breast cage sink between the shoulder- 
blades so that these latter protrude upward almost like a zebu’s hump 
(Fig. 18-6 a). The head is held more or less low and usually slightly to the 
side of the axis of the body line (Fig. 18-6 b). No such behavior has been 
observed in the tiger. 


(5) Genus Leptailurus: As far as I know, the serval is the only species of 


cat that is capable of all the threat forms described so far plus one 
further element, the “paw prod” (Fig. 18-7). The head swing of the 
serval, however, is vertical rather than in a pendulum. Even more pro- 
nouncedly than the African golden cat (Profelis aurata), the serval keeps 
its head movement straight forward; it hardly ever swings its head side- 
ways. Wemmer (1977) describes a similar threat movement (“head dart- 
ing”) in the case of genets. There is also a similarity between serval 
and golden cat in a further behavior pattern: When one serval prods a 
forepaw toward another (Fig. 18-7 f, g), the other often raises its own 


a 
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FIG. 18-5. Young tree ocelot: (a) mild threat, corresponding approx. to 
Fig. 18-1; (b) somewhat higher intensity, mobile threat display; (c) and (d) 
right angle display at large domestic tomcat; note tail turned toward opponent 
at root [ first signs also discernible in (b) |; (e) high intensity threat with straight 
back and hooked tail, similar to Felis; (f) wiping movements with hind paws 
as offensive threat (see p. 223). 


FIG. 18-6. (a) Offensive threat, cheetah; (b) offensive threat, lioness (after 
color photo by C. A. W. Guggisberg). For further details see text. 
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FIG. 18-7. The various threat postures of serval: (a) Threat arch, low intensity 
[cf. Figs. 18-1, 18-4, 18-5 (a) ]; (b) threatening to bite (position of ears!), but 
simultaneously somewhat anxious (hindquarters slightly bent) (photo, Na- 
tional Zoological Garden, Washington, D.C.); (c and d) offensive threat, (c) low, 
(d) high intensity (cf. Fig. 18-6); (e) offensive threat; (f and g) paw prods 
(see text); (h and i) offensive threat following paw prodding; in (i) defeated 
animal crouches and turns forequarters flat on side against ground; (j) shows 
similar situation between two young hybrids of leopard XẸ lion (Hanshin Park 
Zoo). Note deep slump of forequarters behind shoulders of attacking animal in 
(f-i). (k) After bout ends, victor sprays (see text pp. 222-3). 
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and tries to lay it on top of the first serval’s paw and press it downward; 
this is possibly an intention movement of striking, though I have never 
seen it become as hard as that. The prodded animal also often snaps 
toward the paw, or pushes at it with its nose, whereupon the “attacker” 
immediately pulls its paw back, though usually only to prod forward with 
it again at once. In the case of the African golden cat I have never 
observed the snapping, but when fighting properly they often strike at 
the forepaws of an opponent lying in defensive posture before them 
(Fig. 18-3 f). Although our observations have been very extensive, we 
have not been able to establish whether the various threat forms are 
associated with typically different situations. 


While the threat forms in 1, 2, and 3 above vary only in the speed with 
which they run off and the amplitude of individual motor elements and can all 
be derived from one another (p. 190 et seq., Fig. 17-3), this is not possible in 
the case of the threat behavior in 4. However, in the behavior of other groups of 
carnivores and other primitive mammals comparable behavior can be found 
which enables us to reconstruct with a fair degree of certainty the probable 
evolution of this singular threat behavior, which differs so strongly from that 
of other cat species. While marsupials, in particular dasyurids and opossums, 
make no threat arch but threaten and attack, hissing and spitting, with fully 
stretched back and open jaws, the threat arch is widely distributed among 
rodents, mustelids, and viverrids (Fig. 18-8). The threat and attack behavior 
of the Norway rat (Eibl-Eibesfeldt 1957, 19585), polecat (Poole 1966, 1967), 
and Indian gray mongoose (Dücker 1957, 1965) may be regarded as typical: 
They do make a threat arch, but let their shoulders and head sink low, often 
turning this away from the opponent; the attack is then often carried out from 
the side by means of a kick with the hind leg nearest the opponent. If the 
attacker proceeds to a biting attack, it shoots up from the side and below at the 
side of its opponent's neck or flank. The animals mostly employ this form of 
threat and attack when the attacked animal is not in an aggressive mood but 
instead adopts a clearly defensive or submissive posture. In those cases in which 
the defensive animal does not stand up on its hind legs, it pulls its head back and 
holds it high. According to Poole (1966, 1967), apart from the form described, 
the polecat also has a (more intensive) aggressive threat in which it presses 
itself to the ground, quite flat and with its back completely unarched, and from 
this position it is, of course, more than ever compelled to carry out its attack 
from below. Threat and attack modes resembling this are to be observed in the 
ounce and the African golden cat (cf. p. 215). 

Out of this threat and attack behavior more or less ritualized forms of 
threat and fighting have developed in the case of many viverrids, the hyenas, 
Canidae (Fig. 18-9), and Ursidae. The attacker advances with head held low 
and, reaching out sideways, tries to snap at the side of its opponent's neck; the 
opponent may do the same, as I often observed during almost inexhaustible 


FIG. 18-8. Threat with head held low: (a) white-tailed mongoose; (b) ich- 
neumon, (c) black-legged mongoose; (d) fanaloka, superimposition of weak 
offensive and defensive threat; according to Rasa (1977), dwarf mongoose 
adopts similar threat posture; (e) linsang, defensive threat; (f) Madagascar 
mongoose, weak defensive threat. [ (a) and (c-f) National Zoological Park, 
Washington, D.C.; (b) Frankfurt Zoo] 


fighting play of young large Indian civets, or it dodges with its head held high 
and usually turned to the side, but with crouched hindquarters; and it may 
stand fast on the spot, or retreat. I have seen this many times in the case of 
aardwolf, striped hyena (Fig. 18-10), dogs, and bears (Fig. 18-11). According 
to Drüwa (1976), bush dogs also threaten and fight in this way ("threat bite”). 
I have not yet made corresponding observations in Mustelidae and Procyoni- 
dae, but it is probable that some of them possess similar modes of behavior. 
Grzimek (1968, verbal communication) first drew my attention to the fact 
that lions also employ the same “neck-snapping” during their altercations; 
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since then I have observed this on various occasions, not only in the case of 
lions but also leopards and jaguars, though not tigers. Ewer (1969, verbal 
communication) presumes that the longitudinal stripes running from ear to 
breast along the side of the neck of many carnivores (civets, genets, banded 
palm civets, badgers, skunks, and many more) serve optomotoric orientation 


FIG. 18-9. (a) Red fox, threat arch; (b) red fox, mobile threat display [ (a) and 
(b) after Tembrock 1957]; (c) bat-eared fox, broadside display toward animal 
lying down, above right; (d) bat-eared fox, mobile threat display. [(c) and 
(d) after color photos; Los Angeles Zoo] 
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during more or less ritualized neck-snapping bouts. I was regularly able to 
observe a social optomotoric synchronization of the up and down head 
movements of two large Indian civets during communal eating and drinking 
which was most probably regulated by their neck stripes. 

Lorenz (1943) described a “submissive posture” adopted by the subor- 
dinate animal in duels between two dogs or wolves. In upright stance they 
turn the head somewhat sideways and present the side of their neck to their 
opponent, thus inhibiting attack. The attacker “cannot bring itself” to bite 
the undefended side of the neck. Unfortunately, Lorenz did not describe very 
precisely how the animals hold their head, body and tail in this situation. As a 
result, Fischel (1953) misinterpreted a scene he observed and filmed, in that 
he took the superior (front) dog to be the inferior (Fig. 18-12). Schenkel (1960) 
corrected this, but without recognizing that the defeated dog is adopting 
precisely the submissive posture meant by Lorenz. Then, in what he assumes to 
be the wolf equivalent of the scene reproduced by Fischel, he describes a scene 
which cannot possibly have come from earnest fighting but only from play 
fighting between an adult and a young wolf. Schenkel was apparently 
unfamiliar with the neck-snapping ritual; it is possible that in conditions as 
confined as those in which the groups of zoo wolves observed by Schenkel lived 
the animals do not perform this kind of fighting. Fischel’s misconstruction may 
perhaps be explained by the fact that in the instance analyzed by him the 


FIG. 18-11. Black bears fighting: Bear on left, forced into niche in rocks by other 
two, stands up in defense; bear front right in threat posture, out of which 
it snaps upward at throat and side of neck of defender. 
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position of the two dogs in relation to one another is the result of the 
superimposition of two elements of fighting. After “pure” neck-snapping the 
animals stand pointing sharply at one another, like the hyenas in Fig. 18-10; in 
this case, however, the superior dog is simultaneously trying to jostle the other 
from the side with its hindquarters, a method of attack which is also familiar in 
some rodents, Mustelidae and Viverridae (pp. 191 and 210). According to 
Zimen (verbal communication), it is the rule with wolves for the two modes of 
attack to be superimposed. Drüwa (1976, Fig. 41) illustrates two bush dogs 
(Speothos venaticus) ina very similar position and interprets this in exactly the 
same way as I have done here. The decisive fact when interpreting the situation 
is that, although in this posture the subordinate dog holds its head high and 
often pulls itself up in the process onto the very tips of the toes of its forefeet 
(since, contrary to Lorenz's assumption, the original intention of the behavior 
is to withdraw the area under attack upward and sideways), it keeps its tail low, 
often in fact between its legs, and usually with the hindquarters slightly bent, or 
at any event not stretched tall. Thus, in origin this is also not a submissive 
posture in the sense that the subordinate animal abandons all further resis- 
tance; rather, it is “severing contact” (see p. 168), in other words analogous 
to “looking around” by the cat, though on a different level: “Looking around” 
may prevent a fight from breaking out between cats but cannot interrupt or end 
one which has already begun; this, however, the “submissive gesture” achieves 
without doubt in the case of dogs, even if, as occasionally happens, the 
dominant dog is not inhibited quite enough and snaps nonetheless. It happens 
to be in the nature of both instinct movements and releasers that they do not 
function in the “all or nothing” fashion of the classic reflex in the old textbooks 
of physiology. According to my observations, however, the neck-snap fighting 
of dogs, including discontinuation effected by the subordinate one, is so highly 
ritualized, more so at any rate than in hyenas and civets, that de facto a 
submissive posture has developed out of it. At all events, its phylogenetic origin 
is now presumably clarified and Schenkel’s suspicion that Lorenz erroneously 


FIG. 18-12. Collies fighting. (After Fischel 1953). For explanation see text. 
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interpreted the upright posture (with high stretched tail) of adominant wolf as 
a submissive posture is refuted. 

From all this one could no doubt, without being too wide of the mark, 
interpret the aggressive threat of Felis as a change in the function of a gesture 
which originally marked the transition from attack to defense and severance 
of contact. This is clearly expressed in the behavior of the Prionailurus species 
described above (p. 200): The threatening walk and right angle display not 
directed in a straight line at an opponent are carried out with the head held 
low, the directed threatening walk, however, with raised head and head 
waves; the closer the attacker comes to its opponent, the higher it holds its 
head and the more it pulls its chin in. The “retreat component” which I 
considered also responsible for the formation of the threat arch (p. 191) 
cannot be overlooked here. In the case of the Asian golden cats the ambiva- 
lence of the gesture is often still obvious; it reveals itself most clearly in the 
case of the male which postures at the female but, despite being vastly 
superior to her both in physique and rank, cannot strike or bite her ("female- 
biting inhibition,” Eibl-Eibesfeldt). Nonetheless there can be no doubt that in 
the case of Prionailurus largely and Felis exclusively the gesture signifies a 
threat and readiness to attack. This change of function, or if one prefers, 
meaning, presumably proceeded parallel with the change in orientation of the 
attacking bite from the throat and side of the neck to the nape. 

I have so far seen neck-snapping as a method of attack only in lion, 
leopard, jaguar, and snow leopard. Why instead of performing a threat arch 
these species should threaten with head and breast cage lowered as described 
is not quite clear. Very frequently they (and in particular the ounce) threaten 
in a lying position, or almost lying, pushing their forequarters away from 
the ground slightly, and often they carry out the attack crouched in this 
way, similar to the stalking run. It somewhat recalls the lying threat posture 
of the polecat (“aggressive threat,” Poole, see above, p. 210). In a male 
African golden cat we observed a method of attack which could be considered 
to be a transitional form: He moved into a crouched approach out of a lying 
threat, but without the Panthera-like droop of the thorax. Perhaps there are 
further undiscovered transitional forms in other carnivores. 

The African golden cats have yet another speciality: They move into 
attack out of their defensive position lying on one side. We have already seen 
a hint of this in M10 during his encounter with M3 (p. 185). The golden cats, 
however, go far beyond the limits of mere bluff as well as of pure defense. One 
cat which is threatened by a stronger one at first withdraws into a corner or 
under some cover and lies defensively on its side (Fig. 18-3 e-g). Now, 
however, as soon as the threatening animal leaves off and moves away, the 
defensive one shoots forward: It stays on its side and pushes itself off from 
some firm object (wall, tree stump) or even simply from the ground itself, 
slithers 1-2 m toward the opponent and strikes at it. All animals attacked 
thus seem to fear this method considerably and never attempt to counter- 
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attack immediately; usually they jump clear of the ground with all four feetand 
then—since the attacker can keep on coming and change direction effort- 
lessly—are hard put to find a place to land which is not already occupied by 
four sets of upturned claws. We also observed this mode of attack being 
performed by a lioness in a film of Serengeti lion by J. Goodall and H. van 
Lawick, and it seems reasonable to assume that a number of other species will 
also display this behavior, though perhaps not so frequently and conspicuously 
as the African golden cats do. 


13 


Territorial Behavior and Rank 


The following representations are based on observations of my own, records 
kept over a period of many years by Wolff and placed at my disposal (Ley- 
hausen 19654), and on a project we carried out together (Leyhausen and Wolff 
1959). 

Individual cats own a territory which tallies roughly with Hediger’s (1949) 
description of the average mammalian territory: a first-order home, usually a 
room or even a special corner in a room of the house they live in, and a home 
range which consists of a varying number of more or less regularly visited 
localities connected by an elaborate network of pathways. To draw a line 
through the outer points of this network and call this the boundary of the 
home range would be pure abstraction; the concept of such a boundary is not 
borne out by the behavior of the animals, as we shall see in due course. The 
immediate surroundings of the first-order home, for example the house and 
garden, are entirely familiar to the resident cat. It uses practically every part of 
them and there are usually several places in them for resting, sunbathing, 
keeping watch, etc. Beyond this limited home area the paths mentioned above 
lead to places for hunting, courting, contests and fighting, and other activities. 
To each of these places there is usually more than one path. The areas 
between the paths are used rarely, if at all. The places the paths lead to must 
not, of course, be thought of as mere points. Hunting grounds, for example, 
such as clearings in a wood or freshly cut wheat fields where mice are 
abundant, may cover areas larger than the home area, and in the course of 
time the cat investigates these thoroughly. As Rosenblatt, Turkewitz, and 
Schneirla (1969) have shown, the kitten’s first bond with a particular loca- 
tion already begins to form within a few days of birth, before its eyes open: 
With the help of its sense of smell it finds its way back to the nest (first-order 
home) over short distances. 

According to our observations, the female domestic cat in a rural area has 
a territory of approximately .5 to 1 sq km; the home range of the tomcats is 
several times larger, particularly during the reproductive season. In more 
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urbanized areas it is probably smaller, though nothing definite is known. 
According to Lindemann (1953), wild cat territories in the Carpathians are .5 
sq km in size, those of the lynx, however, 10 sq km. The territory size of .5 sq 
km given above for Felis silvestris looks very little compared with other small 
cat species. Berrie (1978) has established a territory size of at least 1.8 sq km 
for. a subadult female of Geoffroy’s cat (Leopardus geoffroyi), Imaizumi and 
colleagues (unpublished) have found that it is 2 sq km and more for the 
Iriomote cat, with very little overlapping of territories. As for the Canada 
lynx, Berrie (1973) cites a territory size of 11.5 to 120 sq km. Provost (1973) 
gives the average territory of the bobcat as only 6 sq km; in Massachusetts, 
according to McCord (1977), it is between 4 and 52 sq km, averaging about 26 
to 31 sq km. Schaller (1970) claims that in the plains of the Serengeti the 
home range of the cheetah measures 50 to 65 sq km. Both Schaller (1967) and 
A. Singh (1973) state that tigers have a territory of up to 80 sq km. Leopards 
in the Wilpattu National Park on Sri Lanka have at least 8 to 10 sq km 
(Eisenberg and Lockhart 1972; Muckenhirn and Eisenberg 1973). Territories 
as small as this, however, are possible only in particularly favorable conditions 
and should not be mistaken for a measure of population density. For the 600 
sq km of the Wilpattu National Park as a whole the authors state this to be 
about one animal per 30 sq km. In the case of the puma, Hornocker (1969, 
19704, b) mentions a territory size in the winter months of 13 to 65 sq km for 
the females, 39 to 78 sq km for the males; the female territories overlap 
partially and vary in extent with the number and age of accompanying 
juveniles, the male territories are strictly separated from one another but 
sometimes overlap female territories. In most species territories overlap 
considerably, most of all in the case of the cheetah, which Schaller (1970) 
therefore considers nonterritorial, while Eaton (19704)—taking up my state- 
ment that “territory” must be understood in terms not only of space but of 
space and time (Leyhausen and Wolff 1959, Leyhausen 1965a, 1971)—inter- 
preted his observations as indicating that in the case of cheetahs the temporal 
component of territory far outweighs the spatial. The least overlapping of 
territories so far established is to be found in the case of female leopards 
(Muckenhirn and Eisenberg 1973), who in this respect behave similarly to 
female domestic cats. 

To be understood, the territorial behavior and territory size of the lion 
must be seen in relation to its social organization, which diverges so con- 
siderably from that of other cat species. In view of this they will be discussed 
in a separate section (p. 195 et seq.). 

There were two snags in our attempt to use observations on free-ranging 
domestic cats as a kind of substitute for the observation of true wild cats: 
(1) Domestic cats are not allowed to choose or control their own density of 
numbers, and as a rule they are not allowed to select their first-order home 
freely; (2) their behavior has been changed in various respects in the course of 
domestication. Important with regard to territorial behavior is the fact that 
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domestic cats are less repulsive to one another than their wild relatives and in 
most cases can be brought to share a home area and often even the first-order 
home with one or more other cats (Leyhausen 1962a, 19654). At first this 
might seem to be a serious disadvantage, but probably it is simply that the 
special circumstances mentioned above have brought out more clearly the 
cohesive factors within the population which are certainly at work in wild 
populations as well. As stated above, it is quite normal for the pathway 
network of neighboring cats to overlap, and overlap in this case means the 
common use of pathways, hunting grounds, and sometimes other amenities 
such as sites for sunbathing and lookout posts. However, common use nor- 
mally does not mean simultaneous use. In their daily routine, the animals 
avoid direct encounters, and even cats sharing a home remain separate from 
each other in the field. 

According to Hediger (loc. cit.) many species achieve this by following a 
fairly fixed timetable organized, as a railway timetable is, so as to make 
collisions unlikely. Wolff's and my observations have so far failed to produce 
any positive evidence that the daily routine of domestic cats is subject to such a 
definite schedule. Where there is a strong tendency to be ina certain place at the 
same time every day, this is usually due to human influence, e.g., feeding time. 
Thus the cat population (up to a dozen or more) on the Welsh farms I visited 
gathered about milking time at the barn door or the cowshed to collect their 
daily ration of milk. This does, of course, show that cats are quite capable of 
keeping to a time schedule. Our failure to observe anything of the kind in free- 
ranging cats that are not influenced by human time-fixing does not mean that it 
could not occur—and, indeed, it does occur in captive groups (see below). 

Cats seem to regulate their traffic mainly by visual contact. It is often 
possible to observe one cat watching another moving along a path some 
distance away—say anything from 30 to 100 m—until it is out of sight. Some 
time afterward, the watching cat can usually be seen using the same path. On 
occasion I have observed two cats approaching a kind of cat crossroads from 
different directions. If they had gone on they would have met almost precisely 
at the crossing. Both sat down and stared at each other, looking deliberately 
away from time to time. The deadlock is eventually broken, either by one cat 
moving on toward the crossing while the other is looking away, stepping 
hesitantly at first, then speeding up and trotting hastily away as soon as the 
point nearest the other cat is passed; or after a while both move off almost 
simultaneously in the direction from which they originally came. According to 
an observation by Berrie (1973), Canada lynxes apparently behave the same. 

In all these cases of remote visual contact (or control), it is very rare 
indeed for one of the animals to walk up to the other in order to drive it away 
or, if it does not move, to attack it. If, however, the animals suddenly and 
unexpectedly find themselves face to face, a clash of some sort is more likely 
to result. In this way a ranking order is established between neighbors. There 
is rarely more than one serious fight between any two adult animals. Usually 
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any subsequent close-range encounter will develop almost at once into a chase, 
with the animal that had been defeated in the previous fight taking flight, and 
the victorious one chasing and slashing out at it should it get close enough. 
Females are, on the whole, less tolerant of each other than males. 

However, the kind of ranking order thus produced does not develop into a 
rigid social hierarchy within the population. Although the victorious cat is 
sometimes permitted to visit and inspect without challenge the territory and 
even the first-order home of the defeated one, it does not make a habit of this, 
and it does not take over the other’s home range. Nor is its superiority valid at 
any place, at any time. This is due to the fact that superiority won in border 
disputes is firmly associated with the place and often, especially after recur- 
rences, with the time at which the altercation took place. At a different place 
and a different time, an altercation between the same animals may end 
differently, for of course the confidence and courage of an animal increase or 
decrease in direct relation to the distance from its first-order home. Thus, when 
two animals meet, their: rank” in any given case is determined only in relation 
to the place and time of that meeting. This I call Relative Social Hierarchy or 
Relative Rank Order. In border areas, therefore, it is often simply the case that 
the animal which arrives first is dominant. If the subordinate cat has already 
entered a commonly used passage before the superior cat arrives on the scene, 
the latter will sit down and wait until the road is clear; if it does not, its 
superiority may be challenged successfully. In one case, for example, two 
females had first-order homes in two adjacent rooms of the house. The 
normally superior one had kittens, which enhanced her superiority still further. 
She wanted to cross into the adjacent room but her neighbor was sitting in the 
doorway, and when she tried to pass the other spat at her and blocked her path. 
She did not fight, but retreated a little way and waited. After a while her 
neighbor moved out of the doorway, the mother cat crossed, and was afterward 
tolerated by the resident and in no way inhibited in her investigation of the 
room. In the same way, a superior cat will not normally drive away an inferior 
one that is already occupying the superior cat's favorite resting place or lookout 
post. 

Sometimes clashes and chasings involved in establishing a locality- 
priority-dependent hierarchy produce a lasting and irreconcilable hate be- 
tween two neighbors, so that the superior one chases and hits the other on 
sight, but this is by no means the rule. Not only is the superior animal allowed 
to pay visits to the home area of the inferior one, but the latter may also trespass 
on the former's ground. They may hunt over the same area at the same time, 
keeping on an average some fifty meters apart, depending on the ground and 
the vegetation. They do so deliberately, even when there is no other reason for 
being so close together. This was particularly obvious in the Welsh farm 
populations. After collecting their daily milk, the animals walked off one by one 
to their hunting grounds. Normally they were not fed by the farmers but had to 
sustain themselves, largely by catching and eating rabbits that lived in vast 
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numbers in the hedges bordering the fields. Although rabbits seemed to abound 
everywhere, it was usual to see two or three cats hunting within thirty to 
seventy meters of each other, rather than one cat hunting alone. 

Many authors have described how territorial mammals mark their terri- 
tories by scent, sound, scratching posts, etc. The usual interpretation attributed 
to this sort of behavior is that the animal is setting up a warning signal with the 
intention of scaring away trespassers and potential intruders. I do not know 
whether this scaring-off function of an olfactory mark has been established 
beyond doubt in a species of solitary mammal. In domestic cats I have certainly 
never observed anything suggesting such an interpretation. Cats, predomi- 
nantly males but also most females, have a habit of spraying their urine against 
trees, poles, shrubs, walls, etc., and afterwards they often rub their face in it, and 
then the face against other objects. No cat has been observed to go up to the 
mark made by another, sniff it, and then retreat. What they almost invariably 
do is sniff the mark carefully and at leisure, and then either move on quite 
unconcernedly or put their own mark over it. There is not the slightest hint that 

the original marking has had anything like an intimidating effect. Of course, 
this is no proof that it never happens; but there must be at least one other 
function, if not more. One may be to avoid unexpected encounters and sudden 
clashes, another to tell who is ahead on the road and how far, and whether he 
can be met, if required. However, this is pure speculation and my data do not so 
far allow me to single out or reject any of the possibilities. The odds are that all 
of them play their part depending on the situation. But I should like to stress the 
point that we must not deny territorial behavior to cats because their markings 
do not, or only moderately, function as deterrents. 

All cat species hitherto observed, and indeed both sexes, spray urine in the 
manner described. Although the amount of fluid taken in and the distension of 
the bladder may influence the frequency of spraying for short periods, long- 
term investigations revealed an endogenous basic rhythm which is inde- 
pendent of the above-mentioned as well as of other internal and external 
factors (Verberne and Leyhausen 1976). This basic rhythm persists even when 
the fluid intake is strongly increased or limited over long periods. The animal 
compensates in each particular case by expelling a relatively large amount of 
urine per spraying action when the bladder is very full and very little when it is 
fairly empty, in an extreme case merely performing the spraying posture and 
movements but without actually spraying anything; the frequency with which it 
carries out these movements, however, remains constant, apart from the above 
) mentioned, short-term irregularities. Thus urine spraying is a genuine instinct 

movement with a propensity of its own, in the sense of Lorenz (19376). 

In contrast to the domestic cat, the females of many other species tend to 
spray more rather than less often than the males, the quantity sprayed at any | 
time often being very small. For anatomical reasons, the females squirt the 
urine in droplets instead of in a sharp jet like the males. Fiedler’s statement 
(1957) that female pumas and lionesses do not spray is incorrect, as is Eaton's 
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(19704) identical assumption concerning female cheetahs. A conspicuous 
modification of spraying behavior occurs in the flat-headed cat (Prionailurus 
planiceps): Both males and females raise their tail at an angle below the 
vertical, crouch somewhatat the rear, and walk forward in this position, leaving 
a trail of urine behind them; sometimes they begin like other cats by pointing 
their rear end at some conspicuous object, but even then they do not remain 
standing there. Usually, too, these objects are not high but flat, such as their 
water bowl, or the approximately 8 cm high litter tray, but not the 
approximately 18 cm high bathtub. This behavior strongly recalls that of the 
large Indian civet, Viverra zibetha, when excited and slightly anxious: If these 
animals have been somewhat frightened, they move around with their tail 
slightly raised but seldom as far as the horizontal and urinate incessantly as they 
go, leaving a broad trail many meters long. The behavior can be promptly 
elicited by scrubbing the cage floor very thoroughly, but still this is probably 
not marking behavior in the narrow sense; in the case of the cats, however, it 
could well have developed out of such beginnings in their viverridlike 
ancestors. The genus Prionailurus must in many respects be regarded as being 
the closest to the "Ur-Cat” of all the recent Felidae. When the Indian leopard 
cats (Prionailurus bengalensis), particularly the females, spray, one can 
frequently observe that they do not really stand still, but briefly swing their 
hindquarters round at an upright object; tail-raising and spraying are virtually 
one movement, and without stopping the animals have moved on. To 
superficial observation this may look just like the corresponding behavior of 
other cats, and yet the similarity with the procedure of the flat-headed cats 
just described is inescapable. 

In the case of the tiger and the cheetah, both Schaller (1967) and Eaton 
(19704) assume that urine spraying not only mediates sexual attraction and 
group cohesion but also serves to mark the territory. Only Eaton, however, can 
support this with the direct observation that after inspecting a scent mark of a 
strange conspecific cheetahs altered direction and thus avoided a confronta- 
tion, provided that the scent mark was not more than one day old. On the basis 
of tracks in the snow, Hornocker (1969, 19706) established that a puma 
abruptly changed the direction it had been following after coming upon 
another's marking spot (see below). Pumas take even more care to avoid 
encounters than do the domestic cats I have observed. Hornocker has never 
been able to observe any case of a territory being actively defended and believes 
that the territory owner remains dominant only because an intruder always 
takes evasive action and finally leaves the territory altogether. 

One context not, as far as I know, mentioned by these or other authors in 
which I almost regularly see squirting occur, particularly in the females of 
Indian leopard cat and serval, is as follows: Two animals confront one another; 
they need not even come to blows, but one gives way and withdraws; 
immediately it turns to a favorite spraying point, usually not in its opponent’s 
field of vision, and sprays. The observer gains a clear impression that this act 
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restores the animal's “bent” self-esteem, and one could well call it a “gesture of 
defiance.” And though it may seem paradoxical, this is quite in keeping with the 
fact that after a violent fight the winner interrupts its “mobile threat display” 
(p. 200) to spray at every corner and every tree (see Fig. 18-7 &). In this 
instance, of course, the spraying is performed well in view of the subdued 
animal. 

Further forms of territorial marking by cats which have been mentioned are 
the deposition of feces at conspicuous points (Lindemann 1950, Schaller 1967), 
“wiping” the hind paws, with or without micturition/defecation (Eisenberg 
and Lockhart 1972, Leyhausen 1953, Schaller 1967), and display claw-sharpen- 
ing on particular trees (Eisenberg and Lockhart 1972, Leyhausen 19564, 
Schaller 1967). According to Berrie (verbal communication), and Hornocker 
(1969, 19705), the Canada lynx and the puma not only deposit feces and urine 
for marking purposes on already existing eminences (tree stump, stone), as the 
European lynx (Lindemann 1950), but even create these themselves by scrap- 
ing together earth, vegetation, and/or snow. In the Kara-kum desert I was 
shown a sand heap on top of a dune where the Turkestan desert cat (Felis 
thinobia) had defecated many times. Several tracks leading to and from the 
heap were evidence of visits by one or more individuals. Apparently at each 
visit the user first scrapes more sand up onto the heap and thus keeps it from 
leveling off. While the older feces were partly or wholly covered with sand, the 
most recent one was quite conspicuously sitting on the top. Exactly what kind of 
“news” these various marks circulate among the population is still quite 
unknown. In these species too, however, they have not so far been observed to 
have a drastically deterrent effect which could be directly recognized in the 
behavior of the animal “reading” the mark, for instance by causing it to change 
direction immediately. It is on the other hand certain that both hind paw 
wiping and display claw-sharpening have an intimidating effect on a watching 
conspecific. In the case of the tree ocelot, Leopardus wiedi, and probably also the 
species most closely related to it, hind paw wiping as a display movement is 
quite separate from micturition/ defecation; the animals perform it in particu- 
lar before attacking an opponent which is some distance away (Fig. 18-5 f). 
So far I have observed this mainly before playful attacks, but the intimidating 
effect is very obvious: If one has these animals running free in the house and 
wants to keep them tame, it is essential when entering the house not to wipe 
one’s feet too thoroughly and demonstratively on the mat! As proved by the 
wear on the material of a couch which our male tree ocelot favored for display 
wiping, the main pressure of the movement lies in the forward and not the 
backward phase, in other words exactly opposite to that of the similar hind 
paw scraping movement of a dog. 

Vocal territorial marking has been attributed to some Felidae, particularly 
the lion. Here too, however, it is not yet clear how or to what extent this 
functions. According to some of my own observations on tigers and leopards, 
their roar does seem to cause other conspecifics to withdraw. With regard to 
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the leopard, this is confirmed by Eisenberg and Lockhart (1972). They describe 
“duets” between two males who from call to call move farther and farther apart. 
My observations do not, however, make it clear whether this is the case inall 
circumstances and at all times. The following domestic cat observations in 
particular lead me to assume that in the matter of social intercourse what is 
sometimes true is not true always. 

At nightfall there is often something which I can only describe as a social 
gathering. Males and females come to a meeting place adjacent to or situated 
within the fringe of their territories and just sit around. This has no connection 
with the mating season, which Iam excluding from my description throughout. 
They sit, not far apart—2 to 5 m or even less; some individuals are even in 
actual contact, sometimes licking and grooming each other. There is very little 
sound, the faces are friendly and only occasionally an ear flattens or a small hiss 
or growl is heard when one animal closes in too much on a shy member of the 
gathering. Apart from this there is certainly no general hostility, no threat 
displays can be seen except perhaps when a tom parades a little just for fun. I 
could observe this particularly well and on many occasions in the Paris 
population. The gathering would go on for hours, sometimes (probably as a 
forewarning of the mating season) all night. But usually by about midnight or 
shortly after the cats had retired to their respective sleeping quarters. 

There can be no doubt that these meetings were on a friendly, sociable 
footing, although members of these same populations could at other times be 
seen chasing each other wildly or even fighting. Indeed, such an urge for social 
“togetherness” exists also in those wild species in which, according to all 
available observations, mutual repulsion is much stronger than it is in domestic 
cats. Schaller (1967) has found very similar relationships among tigers in the 
wild. 

So far I have been dealing mainly with the behavior of the female domestic 
cats. Resident males are different in that, normally, they are even more tolerant 
toward trespassers. Berrie (1973) reports the same of the Canada lynx (Lynx 
canadensis); and Provost, Nelson and Marshall (1973) and McCord (1977) of 
the bobcat (Lynx rufus). Berrie, however, considers that the incompatibility of 
the females may be restricted to the period when they are accompanied by 
young. Fierce defense of the home and the home area is usually exhibited, also 
in domestic cats, only by females rearing a litter. Adult tomcats meeting for the 
first time are liable to engage in fierce fighting regardless of the season. But 
once it has been decided which is the stronger or the more tenacious, 
courageous fighter of the two, they settle their arguments thereafter by display 
and avoid serious fighting. In this way, after some initial fighting, those who 
pass the test and are not completely defeated and reduced to pariahs form a kind 
of order or establishment, ruling a wide communal area in brotherhood. They 
gather in friendly convention as described above, and even in the mating season 
seldom fight to the bitter end. Such fights as take place between members of the 
establishment seem mostly to have a mock or pro forma quality. Their 
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aggressiveness is, of course, accentuated during the mating season, but this has 
no relation to territory or home range in the proper sense. 

The picture is strikingly different if, within the established neighborhood, 
there is a young tom just crossing the line from adolescence to maturity. The 
established tomcats of the vicinity, alone or in groups of two or three, willcome 
to his home and yell their challenge to him to come out and join the 
brotherhood, but first to go through the initiation rites. The challenge is not the 
piercing, up-and-down caterwauling of the threat display but rather softer and 
seems to have a good deal of purr in it, as if it were not merely challenging but 
also coaxing. In fact, the sound is hardly discernible from the callby which atom 
tries to entice a female in heat to meet him. If the youngster lets himself be 
persuaded, hard and prolonged fighting ensues. This is in fact the situation in 
which most really bitter fights occur. And since the novice, who feels his 
strength growing from day to day, will not accept defeat as any sensible adult 
would, he will at first be beaten up and often badly injured. But the wounds have 
hardly closed before he hurries to battle again. After a year or so, if he survives 
and is not beaten into total submission, he will have won his place within the 
order and the respect of his brethren and now sets out in his own turn to “teach 
the young heroes a lesson.” 

It should be remembered that, whereas the “status” accorded an individual 
animal as a result of territorial fighting is relative, rival fights between tomcats 
mostly take place on neutral ground and the resulting hierarchy is, therefore 
absolute like that of herding animals. 

For the sake of clarity, I will summarize the basic principles of an absolute 
hierarchy: Schjelderup-Ebbe (1922) was the first to realize that the hens of a 
barnyard do not by any means have equal rights, but establish among them- 
selves a “pecking order” in which each individual is allocated a definite place on 
the social ladder which it is normally unable to alter. Usually a subordinate does 
not even try to fight a superior animal even if grossly provoked. When it does, it 
is almost invariably quickly subdued. Very rarely, and only after prolonged and 
bitter fighting, does an inferior animal succeed in improving its social position 
by degrading a formerly superior one. The resulting ranking order is mostly 
linear: Hen A pecks B but is not pecked by her; B pecks C but is not pecked by 
her; C is thus automatically inferior to A; and so on throughout the whole flock. 
Quarreling usually occurs only between individuals separated by not more than 
one step of the social ladder; an inferior animal never dares so much as to look 
straight at an animal two or more steps its superior; and an animal so vastly 
superior cannot be bothered to notice the existence of the ones far below—she 
has enough to do to keep her nearest rival in check and to avoid the relentless 
attacks of her immediate superior, by which she is punished if she inadvertently 
comes too close. Occasionally, relationships may be somewhat more com- 
plicated, for instance in a triangle where A may peck B and B may peck C, but C 
in turn pecks A. Very occasionally even four-cornered relationships occur. 
However, this does not alter the main principle: The resulting hierarchy is very 
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rigid, and it is absolute, meaning that the ranking between any two given 
individuals of the flock, once established, is observed at all times, in all places, 
and under all circumstances. I therefore call it Absolute Social Hierarchy. The 
main prerequisite for its proper functioning is, of course, that all the members 
of a community know each other individually. This kind of social hierarchy 
largely prevails in the case of all vertebrates normally living together in groups, 
herds, and similarly organized societies. Thus the strongest animal enjoys 
uncontested "top rank” in a group and knows how to exploit it. 

The strongest tomcat in an area, however, normally does not, as is often 
assumed, become a tyrant, dominating and excluding all others from courting 
and mating, if for no other reason than that choice of partner is something 
which is almost always decided by the female (p. 257). I have known female 
cats, free-ranging and in cage situations, to remain faithful to low-ranking 
males from one heat period to the next for years. And at least with the caged 
animals I know for certain that the dominant male never made any serious 
attempt to interfere. Furthermore, however, the “brotherhood” does not, of 
course, represent a permanent band. The members separate again at intervals 
and each returns to its individual territory, where the weaker ones enjoy the 
advantages of Relative Hierarchy once more. The whole social system as 
described above seems to be designed to ensure that the greatest possible 
number of strong and healthy males has an almost equal chance of repro- 
duction, rather than to favor a single dominating individual exclusively. Such a 
situation could arise only if one male were so overpoweringly superior, in both 
physique and energy, that no other tomcat dared to challenge his dominance. 
This may happen in individual cases, but is extremely rare, particularly in areas 
where the cats still have considerable freedom of movement out of doors and a 
relatively “natural” environment. What I rather poetically described above as 
the “brotherhood” is in fact nothing mystical, but rests ona very real balance of 
power, risks and deterrents. It can be formed only if there are several males of 
almost equal strength, so that victories and defeats are decided by a narrow 
margin and it might cost a higher-ranking male his superiority if he provoked 
an inferior to the point of actually making him fight. 
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The Social Organization of the Lion 


The lion is the only species of cat living in socialcommunities. Very occasionally 
cats of some other species are found in small groups, but even with the cheetah, 
in whose case this happens most often of all, such instances are still exceptions 
rather than the rule. Until recently, however, no one had any idea how 
complicated the structure of a lion pride is, and how little it resembles the 
communities formed by other mammalian species. The first light to be shed on 
this came from the continuous observation of individual lion prides over a 
period of many years by Schaller (1972, 1973) and Bertram (19732, b, 1975, 
1976); the investigations by Eloff (1964, 19734, b), Guggisberg (1960), Joslin 
(1973), Kühme (1966), and Rudnai (1973) added detail to the picture and 
illustrated how the basic scheme is modified by various ecological conditions. 

The pride members who adhere most faithfully to a territory are the 
females, as has already been frequently emphasized in connection with other 
species. Several adult females form the nucleus of the community together with 
their still juvenile young. This group is accompanied by two to five adult males 
that maintain reproduction and defend the territory against other males; alien 
females are as a rule attacked and driven off by the females. The feeding of the 
pride is mainly taken care of by the adult females. The other duties of the males 
are so onerous that on average they cannot cope with them for more than two 
or three years at a stretch, when they either retire voluntarily or are driven away 
by a combat group of other males. Thus, the continuity of the pride is 
guaranteed solely by the adult females. These take into their ranks roughly the 
number of subadult females needed to fill any gaps caused by death; the rest of 
the young females, as well as the growing males, must leave the pride territory 
at about the age of three years. They become “nomads,” who wander on, or at 
times even within, the periphery of the area inhabited by the population, which 
is divided up into territories. 

Nomadic females are at a disadvantage both in life expectation and success 
in reproduction. No one has yet observed that any succeeded in joining a 
strange pride. It is, of course, theoretically possible for a group of young 
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nomadic females to find a suitable area unoccupied, establish a territory there, 
and set up a new pride; in practice, however, all suitable land is probably already 
divided among established prides, so that such an opportunity would arise only 
after an epidemic of disease or similar catastrophe. As only young females of 
the same pride can move into “vacancies,” all females of a pride are closely 
related. It is, on the whole, the nomads that follow the wandering game herds, 
traversing the territories of the prides in the process; members of prides do 
not leave their territory even when prey becomes extremely scarce. 

The young males move away in groups of up to six animals who are roughly 
the same age; often they are brothers or half-brothers, or at the very least 
cousins. It is assumed that these animals then usually stay together. When they 
are five years old and fully adult, they begin to look around for a female pride 
complete with territory to take over. It sometimes happens that the previous 
males of a territory have grown tired and have departed already; usually, 
however, the new aspirants have to drive the old overlords out. They succeed in 
this more easily when they are superior in numbers or when the fighting 
strength of the territorial occupants has been weakened in some way—for 
example, by the sickness, wounding, or death of a member. Although the 
possibility of a combat group of lions taking over the pride from which they 
themselves stem cannot be ruled out, such an event has not so far been 
observed. As a rule, therefore, the males of a pride are not so closely related to 
their lionesses as these are among themselves. In the course of a reproductive 
life of about ten to thirteen years, the adult females of a pride experience in this 
way the “reign” of several groups of males. It is, therefore, the males that 
guarantee the gene flow within the population as a whole. If they were tied to 
the pride community as exclusively as the females are, the system would lead to 
total inbreeding. 

What distinguishes lion societies so fundamentally from those of other 
mammals is the unique bonding of adult males in combat groups. Associations 
exclusively of male animals do occur also in other mammals, such as stags and 
elephants, for instance, but these are either composed of subadults that are not 
yet sexually mature or they exist only out of the reproductive seasons. An 
alliance of two or more males who together rule a horde is known to exist only 
in primates. However, in these cases there is not the almost regular “changing 
of the guard” as with the lions and the alliance is valid only in conjunction with 
a horde of females. The combat community of male lions is already in existence 
when they take over a pride, and it continues after they have relinquished the 
pride again under compulsion or voluntarily. If, however, we recall what was 
said on pp. 225-6 about the “brotherhood” of domestic tomcats, it would seem 
that the roots of the behavior of the male lions are already to be found there. 
Schaller once expressed the opinion to me that the word “brother” could also be 
taken literally with regard to the domestic males; but in many instances this is 
not so. It is rather the case that complete strangers get into fights and then 
become more or less firmly attached to one another. One must bear in mind, 
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however, that the composition of a domestic cat population is largely 
determined by humans. Under fairly natural conditions it is highly probable 
that the tomcats of an area are brothers or are otherwise related. On the other 
hand, on various occasions I gained the impression that pride lions I observed 
could scarcely be of the same age. Schaller (1973) relates one case from the 
Manyara Park in which they certainly were not: One pride male that had lost his 
partner struck up a friendship with a three-and-a-half year old subadult male in 
the pride, whom in other circumstances he would have driven to emigrate, and 
with him formed a new combat group. 

In a newly established safari park, two groups of lions were released into the 
lion compound. Group A included 4 adult males of different ages, Group B 2 
males likewise of different ages. The two strongest lions of the two groups 
fought a number of bitter battles, in which the younger males of Group A also 
joined, while the second male of Group B took less part in the disputes. In the 
course of three-and-a-half months, the Group B male shifted his attacks 
increasingly onto the number 2 male of Group A. Suddenly one morning, after 
they had fought each other particularly violently on the previous evening, these 
two animals were lying harmoniously together, and from this moment onward 
they began, slowly but surely, to extend their dominion over both groups and 
combine them into one pride. Under the given circumstances, defeated males 
cannot pull out, and so one might have expected either that the fights with 
these would never end, or that the dominant male would constantly make life 
very difficult if not completely impossible for them. What happened in fact, 
however, was that they found a place in the pride and were hardly ever 
molested by the leaders. In the wild it also happens that pride leaders tolerate a 
group of nomadic males at least for a time, provided that they behave peacefully 
and do not risk coming too close to the members of the pride. In view of all this, 
the possibility certainly cannot be ruled out that in the wild nomadic males 
also sometimes change groups, or that individual animals that have lost their 
previous companions as a result of accident or sickness combine to form new 
combat groups. 

Bertram assumes that once pride males have been overthrown or have 
abdicated they have irrevocably reached the end of their career; they would be 
too old to conquer another pride and hardly agile enough to hunt with sufficient 
success to feed themselves adequately and keep up their strength. Schaller 
(personal communication) does not share this opinion completely. He regards 
it as quite possible that lions who took over a pride at the age of 5 years and 
relinquished it or were driven away a few years later conquer a new pride after a 
period of recovery as nomads. This does, in fact, seem plausible, for an 8- to 10- 
year-old male lion is just in the prime of life. The few examples given in this 
book already prove that adult male lions are certainly just as good at hunting as 
females and are even better with large and dangerous prey. It is not through 
lack of ability that they seldom do it during their reign over a pride (pp. 145-6). 
If these questions are to be clarified in detail, the life of the nomads will have to 
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be followed more closely, instead of concentrating as hitherto on what happens 
in the prides. 

The system described above applies mainly to the populations of the broad 
areas of savannah in East and West Africa. As Eloff (loc. cit.) describes, in 
other ecological conditions where prey is scarcer the prides are smaller. This 
is also true of the Indian lions in the Gir Forest. Finally, in the desertlike 
areas of Southwest Africa the animals live in pairs with their young, as was 
apparently also the case with the North African lion, according to the few, 
rather uncertain reports available. However, this does not alter the basic 
principle of lion social organization. 

In one instance Schaller observed that when new males took over a pride 
they killed all the suckling cubs sired by their predecessors. Bertram found 
indirect indications that this happens quite frequently. In addition, however, 
the changeover subjects the females to upset and stress; they neglect their cubs 
and sometimes even kill and eat them. Thus, at such times most, if not all, 
suckling cubs perish. After recovering from the disturbance, the females who 
have lost their cubs become receptive again faster than if they had been suckling 
mothers. Attempts have been made to interpret these facts as support for 
recent hypotheses about what is known as kinship selection. This is not the 
place to discuss these hypotheses in detail. Their protagonists do, however, 
seem to me to be forgetting one point about the example in question here: 
Although the new pride males do—directly or indirectly—destroy some of 
their predecessors’ progeny and thus allow their own genes faster distribution 
in the pride than would otherwise have been possible, this apparent selective 
advantage is canceled out again when they themselves have to retire; the 
distribution and stock of their genes naturally suffer the same losses as did those 
of their predecessors, and so on ad infinitum. The degree to which the gene 
stock of a group of males is distributed and maintained ina pride or population 
therefore depends not on how fast and thoroughly they destroy the “genetic 
remains’ of their predecessors, but on how long they stay in uninterrupted 
control of the pride. On average this is only 2 or 3 years, though one reign of 6 
years has already been established. A second important factor in this connection 
is the number of females in the pride and the size of the combat group that 
conquers and keeps them: The smaller the number of males that manage to 
defend the largest possible group of females for the longest possible time, the 
greater the proportion of their genes will eventually be in the total gene pool of 
the population. This effect is intensified by the fact that the survival rate of cubs 
increases the longer one “band of brothers” remains with the pride, since this 
enhances the feeling of relaxation and security. Inevitably, however, at the end 
of even the longest reign the last progeny will suffer losses which cancel out the 
gains made at the beginning. Losses in young during the takeover of a pride by a 
new combat group seem, therefore, simply to be a side effect of the heightened 
nervous tension of both males and females, and have no selective significance. 
In a population in which 60% to 80% of the young perish in any case before 
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they are 2 years old, these relatively small losses cannot have any great 
importance anyway. As I have already said, the point of the system, with its 
frequent exchanging of the males of a pride, therefore seems to me to be to 
achieve the largest possible number of gene combinations while retaining 
maximum continuity of the social unit of the pride of females and young. 

It was possible for both to happen at once because something quite 
unusual occurred within the framework of what we otherwise know about 
forms of social organization in mammals: We are accustomed to infer that all 
complex forms of social life in mammals stem from the bonds produced or 
formed within the family group. However, the brotherhood or combat group 
of male lions is something which forms outside the family and certainly not 
always between related animals and thus represents a second, and inde- 
pendent, basic element of the society as a whole which, were it to be found in 
man, would undoubtedly be ascribed to “socio-cultural” causes. 

In the case of the tomcat brotherhoods described earlier, I already found that 
one prerequisite for the unique nature of these relationships is that tomcats are 
less strongly bound to territory than females. As a result, the strongest male 
does not exclusively have the best chance of propagation, but a large number of 
fairly evenly matched males has roughly equal possibilities. In this way a 
satisfactorily thorough mixing of the gene pool of the population is achieved. In 
the case of the male lions, the bond among them is even more clearly 
independent of territory. For this reason, the nomads in lion society certainly 
cannot simply be regarded as supernumerary “population reserves” that have 
been forced out onto the periphery. At least as far as the males are concerned, 
they are an essential element in the total system. It is out there on the periphery 
that the brotherhoods, the combat groups of males so vital to the internal 
cohesion and perpetuation of the prides and to the maintenance of the 
territories, are formed; without the nomadic element, the system as a whole 
would collapse. For this reason I would emphasize once more that the nomads 
must be studied more thoroughly than to date if we want to understand lion 
social organization better. And only the future will prove whether or not'we 
have stumbled upon something here that, though hitherto largely overlooked 
or imperfectly understood, is of general significance to the development of the 
social systems of some higher mammals, perhaps even of man. 
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M a  — 
In natural conditions, only the rearing of young results in several cats as- 
sembling at one place for a relatively long period of time. Within the litter an 
absolute ranking order develops almost imperceptibly. This already begins 
before the kittens’ eyes are fully open with competition for the richest teat, 
where the strongest animal is the most successful, and so from day to day 
increases its lead in weight and strength. According to Ewer (1959, 1961), this 
results in each kitten “establishing ownership” of one particular teat during 
the first days and subsequently sucking only from that. From the large amount 
of observational material at their disposal, Schneirla, Rosenblatt, and Tobach 
(1963) cast doubt on such a strict “teat constancy.” No doubt Ewer too would 
not dispute a certain range of variability in this behavior; on the other hand, 
however, the so-called “laboratory experiment under strictly controlled con- 
ditions” frequently presents the animals with a very unnatural and upsetting 
environment, and it is well known that this led to the formulation of the 
Harvard law of animal behavior: “Under the most carefully controlled 
experimental conditions the animals do as they damn please!” The three 
authors probably produced somewhat more variability in their kittens in their 
confined, empty wire cages than usually happens. In one instance, I was able to 
establish strict teat constancy in a species of wild cat in an indirect but very 
impressive way: When the female of the pair of fishing cats I was observing (p. 
287) left the nest box, she was in the habit of resting close to the glass pane that 
separated the cage from the public, with her belly turned toward the pane. In 
this way, I could see the functional state of the teats quite precisely. It was only 
from the fact that, of the three originally active teats (1st left, 2nd left, 2nd 
right), first one (2nd right) and then, on the following day, the next (2nd 
left) had shriveled that we noticed something was wrong; a check revealed 
that only one kitten was left. In other words, the surviving kitten did not 
make use of the other still active teats as they became free. On the other hand, 
cat breeders know that domestic cat mothers, which have kittens at roughly 
the same time and have access to each other's nests, frequently steal each 
other's kittens and collect two or even three litters in one nest, all of which 
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then suck with varying degrees of success from whichever mother cat is 
present. It is scarcely possible that in these circumstances the kittens retain 
strict teat constancy. I know of at least one case in which only one of two 
mother cats had milk, and she reared all seven kittens alone and impeccably. 
The other cat seldom visited the nest, but did her fair share toward super- 
vising the kittens when they began to leave the nest, and later brought prey 
animals to them just as eagerly as the suckling cat did. All this would seem to 
establish that as far as possible kittens keep to one particular teat, but are 
capable of using a different one in case of need. It is also certain that in 
general the rear teats are somewhat richer in yield than the middle and front 
ones, and kittens who can establish their “right” to one of the rear teats in the 
first days thereby normally gain a lasting developmental lead which also 
remains decisive with regard to other ranking relationships in the litter, 
unless later circumstances such as illness or injury occasion changes. 
Soon after their eyes are open, it is possible to observe the first still clumsy 
but already clearly aimed paw blows at the heads of competing littermates. 
When the litter’s development is normal and undisturbed, the “top” animal 
retains its superior position until the family disbands after approximately 6 to 
8 months. There are, however, few pointers (see p. 232) indicating the entire 
hierarchy among the kittens, and it is not obvious to casual observation, for it 
is so well organized that the animals appear to be living together without 
friction and with equal rights. Of course, the older they grow the more often 
serious friction develops among them, but in these family fights the attacker 
is not always the superior in rank, nor the superior in rank always the victor. 
This hierarchy is, therefore, not a “pecking order.” It is not expressed in silent 
but totally unqualified acknowledgment that the superior animal has certain 
privileges, but can be understood only in terms of statistics. If the members of 
a litter are kept together beyond the time when the family would have 
disbanded, they usually remain comparatively peaceful, provided that the 
space at their disposal is not too restricted and that each animal has a resting 
place to which it can withdraw; this place is generally respected and not 
visited by the others. Even when they are already quite adult, the animals can 
still be seen resting side by side and warming and licking each other. 
The development and modes of expression of the dynamic relationships 
between individual members of a group stand out rather more sharply if 
unrelated adult animals are kept together in cages and thus compelled to get 
along together somehow. Over the years I kept several such motley col- 
lections of cats thrown together at random, one of which consisted of 12 
animals living simultaneously in one communal inner room of 10 m2 and an 
outdoor pen of about 20 m?. The result, in brief, was always as follows: One or 
two “top” animals can be recognized by the fact that they enjoy undisputed 
occupation of the most desirable resting places and often go first to the food 
bowl. If there are several food bowls present, they are often left alone at the 
bow] of their choice while the other animals crowd around the rest (Fig. 21-1). 
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FIG. 21-1. M3 (“top” cat) alone at food bowl in foreground, W1, W4, and W7 
at other. 


If the animals are very hungry they all crowd toward the food at once, 
irrespective of rank. Then, when the edge is off their hunger, the lower-ranking 
ones withdraw, leaving the “top” animal alone at the bowl, but usually without 
its having tried to drive the others away sooner. Their resting places, however, 
| are not treated by the others as so sacrosanct as, for example, the resting place 
of the despot in the dovecote (Diebschlag 1940). When not actually occupied by 

the top animals, they are often taken by others, though usually vacated again if 

the “owner” approaches. If not, however, the latter rarely attempts to drive the 

| other animal away. Thus the ranking relationship is not as pronounced in this 
f respect as with animals living in social communities—in particular rhesus 
monkeys and baboons— where the despot ruthlessly clears other members of 

the tribe from his favorite spot (Chance and Mead 1953). Below the top animal 

we find the majority of the others, their relationships determined by individual 

sympathy or antipathy without any recognizable gradation of rank. Finally 

there are often one or two more animals, inferior to all the others by far. Such 

animals are to be pitied. They are tolerated only if they cower motionless in the 

remotest possible corner. In the "community of 12” the two pariahs had to stay 

up on a central heating pipe which ran close to the ceiling (Fig. 21-2). As soon 

as one of them ventured to the ground, or merely onto the shelves fitted to the 

walls at table height, it was invariably attacked by all other members of the 

community and immediately fled back to its refuge without offering any 
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FIG. 21-2. “Pariah” W5 on heating pipe. 


resistance. W5 did not even dare to come down any more to deposit her feces 
or urine, but simply let both fall from her elevated position. She came down to 
eat only if I stood by and kept the others away. With cats there is nothing 
automatic about the buildup of such a social structure. It largely depends on 
the individual character of the animals concerned, and there are also com- 
munities in which neither a definite top animal nor a pariah appears. 

Social position is also not determined by size and strength alone, nor by 
sex. W5 was the largest and strongest female cat I ever had, and a match for 
most of the toms. The other pariah was a tomcat, M4, yet not he but W1 was 
physically the weakest of the community by far, but she knew very well how to 
hold her own among the others. 

Fights according to the ritual described on p. 170 et seq. only took place 
from time to time between animals of the highest rank, tomcats without 
exception; that is to say, they would begin threatening each other, but hardly 
ever got as far as even a paw blow. Instead, after a while one of them would 
crouch or retreat, whereupon the other threatened a little longer and then 
ended the scene with “alternative” sniffing. In the process, the ranking order 
of the two could be reversed without a fight—yet another sign that there is 
little tendency to consolidate ranking relationships and thus the social struc- 
ture itself. In this way the leadership alternated several times between M3 and 
M8. Then M8 was replaced by M10, a tom of about equal strength but slighter 
build. M3 at first proved clearly superior and in the course of the first day 
made several fierce attacks on M10 (p. 184 et seq.). On the second day it was 
still only M3 who adopted the attacking posture and howled at every en- 
counter—necessarily frequent in such a restricted space. But already on the 
following day M10 also displayed threat and, by this means, on the fourth day 
drove the crouched and retreating M3 before him without their once having 
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had a trial of strength. Their mutual behavior on the third day should have led 
to violence, as regularly happens in comparable encounters outside captivity. 
The reason for its absence becomes clearer if we briefly consider the behavior 
of the other members of the community. First, it is noticeable that in their 
frequent encounters the animals take hardly any notice of one another. One 
cat passing close by another briefly puts its ears back, or else it quickly hisses 
once without the usual accompanying details of movement such as ears 
flattening, hair bristling, and neck being drawn in. There may also be an 
unannounced paw blow, with or without unsheathed claws. In short, all the 
motoric elements found in attack and defense occur singly or in arbitrary 
combination, and giving no indication of the intensity of the reaction; this can 
be recognized only from the degree of violence with which the individual 
movement is performed, and only at high intensity do the combination and 
sequence of the movements resemble the "normal course of events” de- 
scribed above. However, this is extremely rare in a community of cats long 
accustomed to one another, and for this reason it is quite impossible to 
investigate the original chain of instinctive actions in animals living in such 
conditions. Cats who are on terms of trust with humans and regard these fully 
as "known conspecifics” deport themselves in this way also—or, rather, 
especially—toward the persons with whom they are familiar. This fact, above 
all, has given the cat its reputation for treachery. Lorenz (19516) is therefore 
incorrect when he claims that a cat never strikes or bites without clear 
warning. On the contrary, a cat expects a trusted companion to know how far 
he may go and, when he oversteps the limit, “considers” a warning super- 
fluous. 

In such minor altercations it is often the lower-ranking cat which is the 
first to strike, but it then withdraws, even if the one it attacked does not 
defend itself and in fact appears to be ignoring this “insolence” altogether. 
Conversely, a superior-ranking animal can by its mere presence induce an 
inferior one to interrupt its activity and wait, “looking around” — more or less 
in defensive posture—until the other moves off (Fig. 21-3). In general, the 
intensity of expression needed seems to depend largely on the social standing 
of the particular animal: By means of a defensive posture, hissing, and feigned 
blows a pariah expresses the same degree of resolution as a top animal does 
merely by cursorily laying its ears back, and approximately equal attention is 
paid to both by the other animals. In certain circumstances, therefore, in- 
tensity of expression is less an indicator of the state of mood of the animal 
concerned than of its social position. Similar relationships appear to develop 
between familiar neighbors in areas where the cat population is fairly dense. A 
corresponding “experiment under natural conditions” may be observed among 
the cats kept on some farms. At “milk time” for the farm cats in Wales I have 
mentioned so often, a kind of truce prevailed among the animals, which 
numbered up to a dozen. There was no strife and for the most part no real 
despot, though there were a few cases of pariahs, who would put in an 
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FIG. 21-3. “Pariah” W5 waits 
at food bowl: (a) in posture 
of extreme defense and 
“looking around” until top 
cat M8 has eaten; (b) likewise 
with lighter built but higher 
ranking W1; and (c) eats only 
after W1 has retired. 


appearance but got nothing unless some kind soul put down an extra bowl for 
them a little way off and watched to see that they were not driven away by the 
others. But, as regards individual reactions, everything I observed in my 
artificial communities occurred among these animals also. In the fields these 
cats always remained separate, though I was unable to establish whether each 
had a set territory. Thus “familiarity” renders the ceremony otherwise observed 
in encounters and disputes superfluous. The cats know each other, and know 
what they have to expect from one another and how any particular gesture is 
intended. It is interesting that this tacit mutual toleration, disregard, or even 
animosity between the individual members of sucha group is temporarily upset 
by the arrival of a strange cat. Not only is the stranger inspected by them all and 
| possibly attacked, depending on temperament and mood, but the long-standing 
| community members also sniff one another afresh, mostly nose to nose, when 

they meet, whereupon they recognize each other again and behave as before 

toward one another. By this means animals that are on an unfriendly footing 

anyway can be frequently provoked to fight. It does not, however, follow that 

the scent check has any greater importance than I ascribed to it above. The nose 

ceremony is performed only cursorily in passing—purely “as a formality,” so to 
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speak. The animals are excited by the arrival of the newcomer and use each 
other as "substitute objects” for actions really intended for the stranger. 

When I first described (19564), as in the foregoing pages, the behavior of 
artificially formed, densely packed congregations of cats—it is scarcely possible 
to call them societies—I assumed that the reason why there was no clear 
ranking order in the group between the top animals and the pariahs was that 
cats, being habitually solitary animals, simply lacked the capacity to form and 
retain a firm and unequivocal ranking order. When I later discovered that, 
besides the kittens in the nest, adult tomcats also establish absolute ranking 
order among themselves and that, as well as the absolute, there is also relative 
ranking order, the suspicion dawned on me that relationships between the 
individual members of my caged societies only seemed unordered, but were in 
fact the result of the normal interaction of the two forms of hierarchy having 
been upset by the crowded conditions. Reconsideration of my records and new 
observations revealed the following facts: 

1. It is actually possible to find evidence of such a dualism. At the food 
bowl, for example, an absolute rank order is observed. Narrow passages and 
preferred resting places may, in a sense, belong to top cats, and inferior cats 
often leave them when the superior one approaches, but if they do not there 
is no quarrel; and, in particular, the cat already in a passage has the right of 
way regardless of its status within the absolute hierarchy. Also, there is 
sometimes a prerogative related to the time of day. Some cats, for example, 
have full use of the floor for running and playing in the morning, others in 
the evening, and it is “their” time, when they are superior to all others which 
happen to come their way, again regardless of their absolute ranking. 

2. There is a direct relationship between the balance of absolute and 
relative hierarchy and population density. The more crowded the cage is, the 
less relative hierarchy there is. Eventually a despot emerges, pariahs appear, 
driven to frenzy and all kinds of neurotic behavior by continuous and pitiless 
attack by all the others; the community turns into a spiteful mob. They seldom 
relax, they never look at ease, and there is continuous hissing, growling, and 
even fighting. Play stops altogether and locomotion and exercise are reduced 
to a Minimum. 

Although it is possible to keep a fairly large number of cats together ina 
confined space for long periods of time, this does not necessarily negate the 
cat's essentially solitary nature. True, a certain “juvenility” occasioned by 
domestication makes the domestic cat appear more sociable in these con- 
ditions than its wild relatives. But the animals do not feel happy (Schwangart 
1933) and their sociability is to some extent only a sham. They are almost 
constantly on the defensive and major fights do not materialize simply 
because the specific excitation is continually being expended in dribs and 
drabs—a hiss, a paw blow here; a bristling of hair, a flattening of ears there— 
and so the current level of excitation hardly ever reaches the height necessary 
for a protracted, violent battle. I once found a rather similar situation in a 
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group of male Astatotilapia. It is virtually impossible to keep two or three of 
these fish together even in a fairly large tank, as they inflict serious injury or 
death on each other when fighting. But thirty in a relatively small aquarium 
get on together without apparent difficulty, for here too continual elicitation 
always prevents an accumulation of action-specific excitation adequate for 
the higher intensity stages of fighting activity. It never went beyond assuming 
display coloration or, at most, cursory intimidation display side by side. By 
raising the water temperature, however, I could temporarily provoke fierce 
fights. 

For the same reason, one also never experiences as fierce a fight between 
the adult tomcats in such a community as when free-ranging animals en- 
counter one another (p. 181). M7’s attack on the dummy cat can only be 
explained by a tremendous accumulation of his fighting propensity while in 
solitary captivity. Later he was moved to an outdoor cage; through its wire 
netting he could see cats in the neighboring cage and even attack them if they 
came too close. In a subsequent experiment he took absolutely no further notice 
of the dummy. 

I should like to stress the essential difference between the expending of 
minimal quantities of fighting excitation by the Astatotilapia community and 
by the cats. In the case of the fish the hierarchy of the fighting actions is 
preserved, but with the cats this largely disintegrates at a fairly low current 
level of the propensity concerned (cf. p. 135 et seq.). Whereas with the fish 
the higher intensity stages never appear, with the cats the individual links 
from the chain of actions become independent, appear "at will” and not 
according to any recognizable rules, and each can itself vary in intensity. Here 
a paw blow does not, as in the complete performance of all defensive actions, 
necessarily express a higher degree of excitation than ear-flattening; the 
excitation—no more than slight anyway—can only be assessed from the 
individual movements themselves. 

Before publication of the first German edition of this book (1956), such an 
extensive freedom to perform "at will” individual movements extracted from 
an integral instinctive activity had been described only in conjunction with 
mammalian play (Eibl-Eibesfeldt 19504, 1951). It was familiar only in mon- 
keys and above all in the anthropoids, but here it was positively accepted as a 
matter of course. This demonstrates yet again how far emotional, more or less 
unconscious attitudes can guide the evaluation of scientific observations over a 
long period. To us the four-footed mammal is to such an extent "a mere animal” 
that we too easily tend to regard it as nothing more thana “creature of instinct” 
and simply overlook initial signs, even very definite expressions of quite a high 
degree of freedom in behavior ("free will’). In contrast to them the apes, and to 
a lesser degree monkeys too, are already so very “near-human” that we are 
hardly surprised to find a free choice of movement in their case and often 
overlook how many rigidly instinctive elements are, in fact, still present in their 
behavior. Thus, for example, Yerkes and Yerkes (1929) alleged that the 
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chimpanzee possesses absolutely no genuine instinctive movements but has to 
build up all its motor patterns through experience and learning. The modes of 
social intercourse in cats have proved that there is also free choice of movement 
below the level of the primates; this is not restricted to play and a fairly limited 
period of juvenile development, nor does it develop from play, but is, on the 
contrary, one of the essential prerequisites of genuine play (cf. p. 118 et seq.; 
Leyhausen 1965). 
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On account of the simple releasing mechanism described on page 161, cats 
treat almost any strange vertebrate they meet for the first time as a fellow cat. 
For the same reason they also do this when meeting humans, as long as they 
have no contrary, i.e., frightening experiences. On the basis of these facts, it is 
also possible for juvenile cats to be sexually imprinted toward humans as 
partners (p. 265). Apart from gait and voice, they certainly recognize familiar 
persons by their faces. The behavior patterns employed in social intercourse 
with humans stem largely from the sexual and family spheres: head-rubbing, 
flank-rubbing, licking, nose checks, and, in the case of female cats, the whole 
range of flirting and courtship behavior. Yet for the most part a human does 
not rate merely as a conspecific, for relations between cats and humans become 
much closer and more friendly than they can ever be between two cats. All my 
caged cats, whether kept singly or in groups, greeted me or their keeper first, 
before turning to the food we brought with us. This was particularly noticeable 
if, for some time on account of other work, one’s relations with the animals 
were confined to feeding them. If they were then kept without food for one or 
two days for experimental purposes, when they were next brought food, their 
immediate reaction was not to the food but rather a frenzied greeting of the 
keeper, with tails raised high and rubbing of heads—during which the animals 
often stretched up into the air on their hind legs toward an “imaginary” 
stroking hand (Fig. 22-1)—and intensive flank-rubbing against the person's 
legs. Only after all this did they turn to the food, often taking only a few hasty 
bites before exchanging yet more caresses. Cats kept together in large numbers 
cannot work off this social need on one another; in this respect the conspecific 
is not even suitable as a substitute object. Cats kept in the usual “unconfined” 
way undoubtedly need this contact with man too. Even if a cat is well fed, it 
rarely presents a clean, smooth, groomed, and healthy appearance if that is the 
only attention it gets from its owner. Domestication can certainly not be held 
solely responsible for this. I observed much the same thing in my ocelot cat 
(Leyhausen 1953): Although she never quite overcame her timidity, she sought 
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FIG. 22-1. W5 rears up, “head-rubbing” against nothing (not touching 
column!). 


my company and also greeted me after a protracted absence by rubbing her 
flanks against chair legs and holding her tail high. Why animals, who in the 
wild shun or even fight their conspecifics except during mating periods and 
thus apparently feel no need of other social contact, should have this capacity 
for close relationships with man is difficult to say. One can only make the 
following surmise. The bond between siblings and the link between mother 
and young weaken during a specific developmental period and finally sever 
altogether. In cats, however, they can sometimes be preserved long beyond the 
normal time (p. 290). In many other mammals too, juvenile habits do not 
disappear altogether even in normal cases and may occasionally reappear in the 
adult animal (Meyer-Holzapfel 1949). They are merely suppressed by other, 
adult activities which have not yet developed when it is young. Among adult 
cats the social sector is fully occupied with guarding territory, defense, rivalry, 
and mating, and one or another of the corresponding activities is always elicited 
by an adult conspecific at such strength that, although a residue of propensities 
for juvenile activities is still there, these get no chance to express themselves. 
However, they could be responsible for what sociability there is (cf. p. 224). 
Man, on the other hand, is just “conspecific” enough for a social relationship 
with him to be possible, but too little for a person to elicit specific reactions 
with absolute certainty. For this reason, with a little skill and the necessary 
sympathetic understanding, a person may be capable of triggering off the resi- 
due of a cat's propensities for juvenile activities and even of resuscitating them, 
because he does not elicit defense and/or attack as uncompromisingly as an 
adult cat almost always does. Thus genuine and lasting friendship, of a kind 
which may never occur between cats themselves, is possible between humans 
and members of various species of solitary cats. In other words, if the above 
hypothesis is correct, the individual adult cat would really “like” to be friendly 
with other cats, but feels toward them much like the eccentric who offends 
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everyone and then, asked why he has no friends, replies in amazement, “I wish 
I did, but everyone else is so horrible!” The hypothesis is supported by the fact 
that in sexual behavior, which of course necessitates temporary contact between 
the partners, juvenile activities also play a certain part. It is on this basis that 
pairs of a species that in the wild would remain together only a short time can 
successfully be kept together for years in a very restricted space. Even outside 
the mating period, these animals can often be seen licking one another and 
sleeping nestled close to each other. The juvenile need for company can, there- 
fore, come to the surface again and make lasting unions possible, once mating 
has broken down the barriers otherwise erected by the propensities for defense 
and fighting. 
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Two to three times a year the female domestic cat comes into “heat.” An 
isolated animal at first only becomes restless, eats less, and cries long and 
often, especially if she is left alone. In the course of the first days she rubs her 
head and flanks with increasing frequency against any suitable objects. This 
behavior then develops into rolling: The head is pulled down to one side and 
rubbed with the cheek against the floor (sometimes in this position the 
animal moves along for a few paces with its head on the ground), then, as 
the head turns still further, it pulls the body on over the shoulder, and finally 
the animal falls with a thud onto its side. (Figure 23-1 shows the process being 
performed by a young male in playful mood.) Now the cat rolls to and fro once 
or twice with snakelike twists, then stays lying on her side or half on her back, 
briefly licks the innerside of her forepaws, may even playfully pull one hind 
foot up with her forepaws and lick that too, then rubs her head against the 
hindpaw or on one of the forepaws, as during head rubbing against some object. 
In the process, the forepaw often moves in much the same way as in face 
washing, which frequently is thereby induced but never lasts more than ashort 
while. Then the cat rolls a few times more, or stands up and moves on a little 
way, only to begin all over again. If during the rolling the cat's forepaws come 
into contact with rough wood or some other rough surface (material), this often 
elicits a brief, playful bout of claw sharpening. 

At this stage, wild cat females begin to squirt urine (p. 221 et seq.), or squirt 
urine more frequently than otherwise. Domestic cat females rarely do so; this 
seems to be one of the few cases of behavioral atrophy which have occurred in 
them during the process of domestication. Occasionally they can be observed 
performing the complete external motor sequence of squirting, but without 
expelling any urine. Old animals squirt more frequently and, with increasing 
age, not only during heat periods. 

If the cat is familiar with the observer, she soon treats him as the 
“partner” when rubbing her head and rolling. She rubs her head, preferably in 
his vicinity, in a broadside orientation toward him and rolls only a short 
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FIG. 23-1. M9 begins to roll; head turns over first and pulls body after it. 


distance (about 2 m) from him, generally with her head turned away from 
him. If he goes closer, she usually gets up, moves a little way away, and then 
begins to roll again. If he reaches out quickly and tries to touch her, she 
parries with paw blows and jumps away. 

In the course of a few days this behavior intensifies; flank rubbing now 
includes a twitching and trembling from the anal region to the tip of the tail. 
It is often performed in an open space against an “imaginary” object, even if 
there is a chair, for example, standing nearby. The cat always orients herself 
in relation to the partner, however, so that she either looks at him or turns 
her vulva toward him. This latter certainly has some significance as a signal, 
for she holds her tail up stiffly and with the hairs around her somewhat swollen 
vulva outspread so that it is clearly accentuated. Yet even now the cat will not 
tolerate any direct approach. Not until the peak of her estrus does she invite 
the human observer to copulation by adopting the mating posture: She lays 
her forelegs on the ground as far as the elbows, stretching her head out flat 
above them; the eyes are closed to a narrow slit, the ears laid back slightly. 
The lumbar region of the back is elongated, the rump raised, the thigh points 
steeply downward, the lower leg backward and upward, the knee joint is close 
to the ground; the metatarsus stands vertical, the tail is lifted slightly at the 
root and held to the side so that in most cases the vulva faces the partner 
uncovered. The cat remains in this position; at a fairly high degree of 
excitation, her hind feet tread convulsively up and down (Fig. 23-2). Now she 
will let herself be approached and touched. It is possible to induce the 
“treading” by pressing her lightly at about the middle of her body and close by 
the spine, or by stroking her from front to back. The cat also adopts the 
mating posture at this stage if pressed down by the nape or brushed over the 
length of her back. As she does so, she raises her hindquarters with distinct 
pressure against the hand; to a lesser extent any cat does so if stroked in this 
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way. Gentle friction against the vulva will then keep the cat in mating posture 
for a long while and progressively intensify her “treading.” 

According to Lindemann (1950), the female lynx adopts a divergent 
mating posture: She too crouches in front, but her hind legs remain fairly 
extended. Young female domestic cats often do the same when they are in 
heat for the first time. It is an intermediate form between the flat crouched 
mating posture usual in primitive carnivores and the upright stance of all the 
other higher forms of land carnivore (Ursidae, Canidae and Hyaenidae). 
“Intermediate form” refers, of course, only to the picture presented. Phylo- 
genetically speaking, the mating posture of the Felidae was probably acquired 
only secondarily, and the immature behavior of the virgin cat might cor- 
respond to an earlier phylogenetic stage. However, other lynx observers have 
so far not confirmed Lindemann’s statement. 

Only in an isolated female can the purely endogenously controlled tem- 
poral development of estrus be observed. A tomcat reacting adequately ac- 
celerates the process somewhat; and conversely, the female scarcely courts 
him at all at first, for he is too impetuous and thus induces shyness in her. 

Tomcats are not always equally ready to mate, but have a periodicity— 
though less distinct—of their own. The outward sign of this is frequent 
spraying of urine (p. 221), including spraying at places where the animals do 
not otherwise spray. This periodic increase in spraying activity can also be 
regularly observed in the case of tomcats which have absolutely no contact, 
either optical, acoustic, or olfactory, with females. R. Wolff (verbal com- 
munication) on two occasions saw tomcats rub their heads on the place they had 
sprayed and thus smear their cheeks and throat with their own urine. I do not 
know whether the animals regularly “perfume” themselves in this way, but in 
most cases it is unlikely that they rub themselves in it immediately, for after 
spraying, a tomcat almost always walks right away and only rarely turns and 
sniffs the spot. However, since the animals are constantly rubbing their heads 
against all possible objects during this period, an observer might easily fail to 
notice if the respective spot had been sprayed shortly before. “Head rubbing” 
(Fig. 23-3) plays a big part in the tomcat’s courtship in the early stages, when 
the female is still manifesting hardly any external signs of estrus, and, above all, 
is not yet ready for the “flirting chase” (pp. 251-2), but is displaying moderate 
indifference. 

In two cases to date, we have observed how tomcats carried a plaything 
into the vicinity of the sitting female and ostentatiously played “chase” (p. 
120) with it before her eyes. In one of these cases the orientation was 
particularly obvious: The female was sitting in a box that had a very small 


FIG. 23-2. (a) Receptive domestic cat presents before black-footed cat-&, 
looking toward him when he hesitates; (b) treading and laying tail to side; (c) 
intense presenting elicited in receptive domestic cat by stroking and gentle 
pressure on hindquarters; (d) tree ocelot-? presents before human toward 
whom she is sexually imprinted (see Fig. 23-16). 
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FIG. 23-3. Tomcat rubbing head as greeting during courtship (M3, W6). 


entrance hole; time and again the male carried the plaything, a jumble of 
string, back into her precise field of vision whenever it slid too far out of 
her view in the course of play. Corresponding behavior in the wild cannot be 
ruled out (cf. p. 287 et seq.). 

A further indication of male “heat” is frequent licking of the fully or partly 
erect penis (Fig. 23-4). Finally, male “heat” can result in positive attempts to 
rape nonreceptive females and also weaker males (Fig. 23-5). Michael (1961a, 
b) observed attempts to mate nonreceptive females and subordinate males 
in the case of tomcats that had been specially “trained” for readiness to mate 
(see below), and he considers that such rape attempts happen only in conditions 
where the animal has been “trained.” At the same time, however, he rejects the 
claims of other authors who regard certain forms of sexual hyperactivity (such 
as attempts to mate animals of other species or dummies) as a mere result 
of the surgical removal of parts of the brain, in particular the temporal lobe, 
and shows that this behavior also occurs in intact males. 

All these manifestations are “symptoms of accumulation” which have 
various external and internal causes (see p. 118 et seq.). For the moment, I 
would simply repeat that in the tomcat, too, an endogenous control mechanism 
causes its readiness to mate to fluctuate periodically; however, while this 
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FIG. 23-4. M10 licking partially erected penis. 


periodicity can be influenced by external factors far more than is the case witha 
female, it never allows readiness to reach zero. Thus, a healthy adult tomcat is at 
all times capable of mating if a receptive female is available, but he is not, as 
Rosenblatt and Schneirla (1962) claim, at all times equally eager to mate. 
Michael (19612) considerably increased the eagerness to mate and mating 
frequency of domestic tomcats in the following way: A male is familiarized 
with a test cage, and at the end of the familiarization period the smaller 
section of this becomes its living area. It is given access to the much larger 
adjoining run when a receptive female has been placed there. In these 
circumstances, it is not long before a healthy, sexually active tomcat will mate 
any female without hesitation as soon as the trapdoor to the large run is opened. 
Approximately one male in three can in this way be trained toa level beyond its 
normal readiness to mate; furthermore, its “anticipation” that the object in the 
mating run can only bea receptive female also increases to such an extent that it 
indiscriminately attempts to mate other males, unreceptive females, and 
dummies such as teddy bears and other stuffed animals, even pulling cats out of 
the tester’s hands with a mount bite before he can set them on the ground. As 
for the increase in readiness to mate as such, this is hardly likely to be a matter 
of “conditioning”; this is already obvious from the fact that, though the tomcats 
were specially chosen for their sexual efficiency, only one in three reacted 
positively to the treatment. More probably it is an effect of training similar to 
that described on p. 100 with respect to killing, and also to what can probably 
happen in the case of propensities for fighting; in a fish Heiligenberg (1963, 
1964) has proved that readiness to fight is dependent on use or disuse of the 
propensities. The anticipation associated with the place, however, is a genuine 
result of learning, which also has its analogies in the normal run of events (see 
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FIG. 23-5. (a) Adult tomcat tries to “rape” younger one; (b) latter rolls over, 
seeks support in cage wire and finally breaks free. 


p. 255). Michael rightly emphasizes how essential it is to success to familiarize 
the tomcat with the surroundings before the test, though in the case of very 
tame animals which were fond of the tester, his presence could cancel out the 
effect of unfamiliar surroundings! Ina strange room, however, other males will 
at first not pay any attention to even the most receptive female; as described on 
pp. 157 and 164, an investigation of the surroundings has absolute priority even 
over that. A certain degree of indifference toward unfamiliar and unusual 
surroundings can be achieved in animals which are used to frequent changes of 
location, much as a person who is used to traveling behaves more self- 
confidently in a strange place than one who is not. My old female serval, for 
example, had moved toa new locality with me and changed cages so often in the 
course of her life that she carried on her daily routine in the new environment 
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without noticeable interruption, immediately and “automatically” integrating 
the details of her new surroundings into it. 

In normal circumstances it is, of course, the presence of receptive females 
which heightens a male's readiness to mate; in contrast, the female’s periodi- 
city is affected far less by the presence or absence of males prepared to mate. 
Thus, for instance, the tom reaches full readiness to mate much more quickly 
than the female and in the beginning, therefore, forces himself impetuously 
upon her. But she at first runs away from him, often for long distances, and 
fends him off with violent paw blows and loud shrieks if he comes too close. If 
he abandons the pursuit, however, she soon stops, rubs her head and rolls. 
Thereupon the tom approaches again, but as soon as he oversteps the per- 
mitted mark the chase begins anew. In a confined space, of course, the tom 
quite often succeeds in overtaking the female and gripping her swiftly in 
the nape with his jaws, but she still tries to escape and either runs out from 
under him or turns onto her back (Fig. 23-6). If, however, he has grasped her 
firmly and is holding her down, she adopts an approximation of the mating 
posture but does not hollow her rump or lift her tail away from the vulva. The 
tom is then unable to insert his penis and, after a few vain attempts, is 
compelled to free the twisting female; however, he soon renews his efforts (Fig. 
23-7). 


FIG. 23-6. Attempted rape by M3 on W4: (a) M3 seizes W4 from side by neck 
but she pulls away; (b) W4 rolls defensively on back. 
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FIG. 23-7. (a) “Flirting run” by female, 
male follows; (b) female halts, presents 
and looks provocatively at male, (c) but 
dodges and pulls away from male when he 
attempts to mount. For further details see 
text. 


Outside captivity, this game of “flirting chase” can continue for days before 
the female allows the tom to come closer. He now approaches more cautiously; 
while she rolls, he takes just a few steps each time, sitting down again as soon as 
she looks at him. If he does move forward then, she runs a short distance away, 
but soon halts and rolls once more, or crouches with her back to him and “looks 
around.” Now the tom only follows slowly and with frequent pauses when she 
has already stopped. During these pauses, usually in a sitting position, he utters 
murmuring and mewing sounds (“chatting”: Plaudern) (Fig. 23-8 a). After all 
these protracted preparations, the moment of mating itself arrives quite 
abruptly: The tom shoots obliquely from behind toward the female, who is 
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FIG. 23-8. Mating: (a) M16 approaches W6 “chatting”; (b) takes nape bite and 
straddles her; (c) M16 treads W6’s back with hind paws; (d) copula; (e) end of 
copulation. 


ee 
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either rolling or crouched and "looking around,” bites her loosely in the nape 
and steps over her, first with his forepaw (Fig. 23-8 b) and then with his hind 
foot also; the female assumes the mating posture. If she does not lift her vulva 
sufficiently, the tom treads on her back with alternate hind feet (Fig. 23-8 c), 
similar to a turkey cock on its hen, thus inducing her to stretch her rump, 
“tread,” and hold her tail to the side; now she often swings this from one side to 
the other. Finally, when she is quite ready, the tom puts both hind feet on the 
ground and inserts his penis, already erected while stepping over her (Fig. 23-8 
d). Usually the penis does not immediately find the vulva and feels toward it 
with brief, cautious friction movements, as Cooper (1942) has already described 
about lions. After a few rapid friction movements, the female begins to shriek 
and the tom to growl. He then jumps backward and she turns around and 
strikes in his direction; he offers only weak resistance and does not withdraw 
further (Fig. 23-8 e). Subsequently, she usually licks her vulva and, during this 
time, he withdraws a little. Occasionally when mating has finished the female 
quietly continues to lie, but the tom still leaps back as if he expected an attack 
from her. However, this is probably a matter of experience, for I have 
frequently observed with big cats that in pairs that are well accustomed to one 
another the male walked calmly away without any sign of anxiety and the 
female remained for a while in mating posture. Not many minutes after one 
mating, the prelude to the next often begins. Pairs that know each other well 
often dispense with preliminary courtship. The male is too “wise” to attempt to 
mate until the female really holds still; for her part, the female knows that 
when the moment is right the male will not keep her waiting. As soon as the 
female wants to be mated, she adopts a mating posture in the vicinity of the 
male, usually turning her vulva toward him and looking back provocatively at 
him over her shoulder (Figs. 23-2 a, 23-7 b). The male then approaches her 
unhurriedly, steps over her, often without a nape bite (Fig. 23-9); after the act, 
the animals separate again just as quietly. A high dose of estrogen can induce 
this phase in the female at almost a moment's notice. Numerous laboratory 


FIG. 23-9. M3 straddles W4 without nape bite. 
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experiments concerning sexual behavior have been carried out in this way; the 
method explains why the resulting papers never describe the courtship phase 
of the sexual cycle of the cat (e.g., Michael 1961a, b; Rosenblatt and Aronson 
19584, b; Whalen 19634, b; Zitrin and Beach 1945). Frequently the female 
makes a habit of going to one particular, often somewhat elevated, spot such as 
a tree stump, the top of a wall, a table, or chair, when she is ready for mating; 
soon the male recognizes this as an invitation, becomes attentive and starts to 
move as soon as he sees the female walking toward this spot. This probably 
explains why Michael's “trained” tomcats (see p. 249) reacted hypersexually 
only in the experimental cage. 

After some time, often after only a few hours, the animals exchange roles: 
Whereas the male has hitherto been the more active, his "current level” of 
mating propensity now gradually diminishes, while the female’s remains at its 
height for longer, or even intensifies still further. The first sign of this change 
is that, though the tom approaches to within a few meters as before, he then 
turns and runs away at a moderate trot, looking back repeatedly, and the 
female now follows him. They trot after one another in this way for a 
distance. If the tom does not stop soon enough, she tries to overtake him and 
by “looking around” or rolling to persuade him to begin the preliminaries 
again; at this stage she usually succeeds. After a few days, however, the tom’s 
appetence is no longer adequate: He remains seated, crouched or even lying, 
and “looks around.” So the initiative passes to the female. She moves nearer to 
the tom, rolling closer and closer in front of him until finally her hindquarters 
are right under his nose. If the tom now stands up, she immediately assumes the 
mating posture. But often she has to continue courting him; she rubs her head, 
pushes her face against his flanks or head, and then brushes along against him, 
if possible drawing her slightly arched back along under his chin, and finally, 
with tail lifted high, pushing her vulva against his nose (“presenting”). She 
then stays there, “kneading” the ground with her forepaws and purring. If the 
tom still does nothing, she pushes slowly back against him in mating posture, 
“treading” energetically. The more advanced her estrus is, the more frequently 
and assiduously she must invite the tom before he will—often positively 
unwillingly—mate with her. Then, too, the tom often steps over her without a 
nape bite (Fig. 23-9) and, like the big cats, bites only during orgasm (Antonius 
1939, 1943). 

In the big cats, too, I have repeatedly been able to observe this passing of 
initiative in mating from the male to the female. A difference between the 
“appetence curves” of the male and female of many mammals may perhaps be 
the rule. In the case of hamsters (Eibl-Eibesfeldt 1953), the male is likewise 
the more ardent at first, and during the first matings the female still struggles 
away from under him. Here, too, the female later “invites” the male by her 
mating posture and, when that no longer helps, mounts him. Females of many 
mammalian species behave likewise, as do females of all the cat species whose 
mating behavior I have been able to observe extensively enough. 
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“Presenting” has quite generally become an expression of friendly greet- 
ing. In particular, a young cat approaches known adult cats in this way and even 
strange ones if it has not yet had any bad experiences (Fig. 23-10). At fairly low 
intensity the tail is raised only to a more or less high angle, not stiff but fairly 
relaxed, and, as the cat brushes past, the tail is draped over some object or the 
cat being greeted. In young animals this gesture presumably also expresses 
social inferiority, as is the case toa much more marked degree with monkeys. In 
adult cats, with their lack of inclination to adhere to firm ranking relationships, 
this motive disappears almost entirely. During a friendly encounter between 
two cats, it is not necessarily possible to tell the ranking order of the two 
animals simply from the intensity of the presenting, or from which animal 
presents first, or at all. Sometimes it is, in fact, precisely the animal that is 
superior in rank which presents and purrs as it approaches another, usually a 
younger one, thereby obviating the need for it to react with escape or resistance, 
subsequently the two animals usually play together. 

With the “free-ranging” domestic cat, the course of the estrus period is 
usually complicated by the fact that several tomcats court one female. Violent 
fights, accompanied by the all too familiar “cats’ chorus,” rage between the 
rivals, though often enough the “fights” consist of no more than ferocious 
display (pp. 224, 235). Further, tomcat fighting cannot be regarded merely as a 
component of sexual behavior, for it also occurs in the same form outside the 
mating period. The frequency and violence of fighting increase during this 
period because the males go and look for the females, and at their destination or 
along the way encounter one another more frequently than at other times. The 
vicinity of the female holds them fast, so to speak, and they are determined to 
maintain their position there. Finally, the males are outside their own territory 
and so they start on equal terms, one of them is not automatically inferior from 
the very outset. During such fights the female usually sits nearby. She does not, 
however, look on “with pleasure and gratification,” as poetic accounts often 
have it, but proceeds with her own courtship behavior and sits there, “looking 
around” or rolling, as if there were only one tom present and no fight in 


FIG. 23-10. Young lion “presents” before adult &. (Hellabrunn Zoo, Munich) 
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progress. The fight is a matter of complete indifference to her and makes no 
impression on her—at the most, she retreats a little if the fighters come too 
close to her. Nor does she necessarily fall to the stronger tom; he is often the 
first to leave the battlefield (see page 174), whereas the loser remains, crouched 
and ready for defense. Sometimes the victor then invites the female to go with 
him, but she does not always follow. Usually he returns after a while and the 
fight with the opponent, who has meanwhile rested, is repeated until the latter 
takes to flight. Often, however, the female has slipped away with the loser in 
the meantime, and all the victor’s trouble was in vain. Naturally, the course of 
events described here is subject to numerous variations, principally because the 
animals may meet at utterly different “phases of mood.” Thus many details are 
often omitted and any single encounter may demonstrate only extracts from the 
whole. 

The foregoing is the product of a combination of the results of observations 
and experiments on cats living in fairly large enclosures and numerous chance 
observations in the field, each of which, however, usually included only a small 
part of the whole process. The way of life of the “free-ranging” domestic cat, at 
least in Germany, is such that thorough observations in the field are scarcely 
possible, for two reasons: (1) Events almost always happen at night. This is not 
because the cat is predominantly nocturnal, but rather because in this, as in 
other respects, the animals dislike being observed and are sensitive to noise and 
commotion. By day the latter is a considerable disturbance to them in our towns 
and the former is almost inevitable in densely built-up areas. (2) For the same 
reasons, even in the country, courtship and mating are hardly ever performed 
on open ground with good visibility, but rather in places with plenty of cover, 
broken by fences, hedges, walls, and so on. For the cats this is no hindrance, but 
it is, unfortunately, for the observer who, since he must remain unnoticed, can 
only move very slowly and cautiously. Many questions must, therefore, remain 
open. For example, it is not clear whether a male courts several females at once 
or only one at a time; certainly he sometimes moves on to another when the 
estrus of the first ends. 

In decades of observation of the free-ranging female cats we kept at home, 
I was able to establish that for years they always mated with the same tom, 
and other observers have confirmed this. Whether they accepted no other 
toms whatsoever I cannot say for certain. From the great similarity of color 
and patterning between these cats’ successive litters, one may conclude with 
some assurance that the father was always the same. In my artificial com- 
munities the females always noticeably preferred one tom, but would eventu- 
ally accept another if he was tenacious and energetic enough. In the cage, too, 
the tom’s “rank” was not a decisive factor in this preference. Conversely, it 
also happens that a tom may take no notice of the most importunate offers 
from a female, or that he may make no approaches to a cat himself even 
though he drives a rival away from her. These observations show clearly that 
between permanent pair bonding and complete promiscuity there is many a 
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transitional form. According to Beach (1967), female dogs ready for mating 
prefer certain male dogs to others and, just like the cats, make their own 
choice among the courting males, though without committing themselves 
exclusively to one. In the case of some migratory birds, such as the ringed 
plover (Laven 1940), it has long been known that the Pairs stay separate 
during migration and in their winter quarters, and yet come together again 
and again over the years for breeding. In this the bond with the nest site is not 
a decisive factor as with some songbirds, for after returning from the south 
the partners first meet again among many others on the beach and only then 
go looking for a nesting place together. So far nobody has seriously considered 
the possibility that solitary mammals might have similar lasting bonds be- 
tween pairs which would bridge the times of separation between reproductive 
periods. Field observations of adequate duration may yet provide some sur- 
prises in this respect. 

As far as is known, the sexual behavior of other cat species scarcely varies 
from the foregoing descriptions of the domestic cat. In the big cats, the phase 
of the flirting run and pursuit, which according to my own observation of 
Indian lions in the wild may proceed at a quite easygoing pace, is often 
followed by “circling” similar to that described on p. 157 (Fig. 12-2). Among 
animals in captivity I have seen this particularly often in the case of lions and 
leopards. In the process, the animals emit a kind of rolling, gurgling growl 
which to the uninitiated observer sounds extraordinarily menacing but is in 
truth the pantherine equivalent of purring intensified in this context to maxi- 
mum volume. Meanwhile the animals circle faster and faster, and out of the 
circling movement the female suddenly crouches and the male steps over her, 
all in one single flowing movement. 

In an earlier paper (1950), I expressed the opinion that one significant 
difference could be established at the end of copulation by lions and tigers 
which, though purely quantitative, was species-specific: that as a rule after 
orgasm a lioness, in particular, rarely if ever strikes out at the male, and that 
for this reason the male merely steps calmly aside, whereas a tigress always 
turns round in a fury, strikes and chases the male so that it is compelled to 
jump well away quickly or, if it cannot dodge far enough, to defend itself. 
Today this generalization from my observations at the time no longer seems 
tenable, although it was based on more than 30 different lion and 14 tiger 
pairs (not matings!). Not only in these two but in all cat species, individual 
differences in temperament together with the factors mentioned above— 
different phases of the sexual cycle, familiarity with partner and surround- 
ings—lead to such variability in the process of mating that it would certainly be 
impossible to establish statistically significant differences of intensity in the 
species named, assuming that any do actually exist, by mere observation with- 
out the most precise quantitative registration of the process in several hundred 
pairs per species. 

Two behavior patterns which frequently occur in conjunction with sexual 
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behavior but the significance of which is still largely unclear are flehmen 
(Schneider 1932) (Fig. 23-11) and rubbing against objects which (to the 
human nose) smell more or less unpleasant (Schneider 1951). Knappe (1964) 
expressed the convincing opinion that only animals possessing a functional 
Jacobson’s organ are capable of flehming. Verberne (1970) has shown that the 
urine of receptive female cats causes males to flehm more frequently and 
persistently than the urine of unreceptive females. Schneider (1932) also 
called flehmen “turning up the nose” or an “expression of disgust,” because 
the grimaces made by the animals produce this impression in the human 
observer, and he, of course, would certainly have to overcome intense natural 
antipathy before dipping his own nose into urine; Andrew (1963) likewise 
considers that the behavior is phylogenetically derived from a "self-protective 
movement.” This, however, is contradicted by the fact that the animals plainly 
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FIG. 23-11. Lion flehming: (a) initial phase shortly after it has sniffed anal 
region of urinating lioness; (b) climax shortly before flehm ends and sniffing 
is repeated. 
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enjoy it enormously and accordingly develop strong appetites for olfactory 
sources which elicit flehming (Verberne 1970). Male cats not only flehm when 
they come upon a spot which has been sprayed with urine by a female, they 
also persistently try to bore their nose into the female’s anal region and 
subsequently flehm; when they see a female urinate, they often interrupt their 
rest, come to her from even considerable distances, push their nose under the 
female's vulva and often directly into the stream of urine. 

Rolling or rubbing of cheeks, chin, and breast can be elicited particularly 
easily by the scent of the essence of a Nepeta species (“catnip response”), and 
also by numerous other, to a human at least vastly different, sources of smell 
—in the case of our old female serval, for example, a length of plastic hosepipe. 
In the manner in which it is performed, the behavior is identical with 
the rolling and rubbing of a female cat in estrus (p. 244). 

Palen and Goddard (1966) observed that a female cat that has been incited 
to roll by this means pays the same kind of attention to any roughly cat-size 
object in the vicinity as a cat in heat typically bestows on a male waiting 
nearby. They therefore share Todd’s (1963) opinion that all scent sources 
capable of eliciting this behavior, however varied they may smell to the human 
nose, must have one factor in common which has the same effect on the sense of 
smell of female cats as a sexual scent substance of the male; to judge from the 
results, it must often be what in ethological terms would be called a 
“supernormal” scent. Analogously one could also assume that sources of smell 
eliciting flehming have an equal or similar stimulus value to an attractive scent 
of the female cat. The fact that females also flehm and males also perform the 
“catnip response” in no way contradicts this idea, but is simply an expression of 
the bisexual potential of both sexes which also exists in cats. 

In keeping with the bisexual predisposition, both sexes are also capable of 
adopting the role of the opposite sex in homosexual matings. Michael (19612) 
reports homosexual behavior from female and male domestic cats in his 
experimental colony. He considers, however, that female cats only perform 
their homosexual mating behavior, often complete but for the actual im- 
missio, if stimulated by the presence of an unattainable male, separated from 
them, for example, by cage wire; but that is not at all true, as we have 
regularly been able to observe in females not only of the domestic cat but also 
of various wild species. Michael's claim that males never assume the female 
role is also inaccurate (Fig. 23-12); it is only essential for the male to be in 
sexual mood, so that it is not a rape situation (cf. Fig. 23-5). On the other 
hand, his observation that strange males placed into a cage with the habitual 
occupant are usually raped by the resident male is correct. An animal stretched 
flat and motionless represents one of the strongest sign stimuli emanating 
from a receptive female. And a tomcat in a strange cage, especially if this is 
as small as the usual experimental cages are, presses itself flat and close to a 
wall and moves as little as possible. Even our small male black-footed cat 
“raped” a much larger domestic tom when the latter inquisitively stepped 
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FIG. 23-12. (a) Juvenile tomcat in sexual mood (same animal as in Fig. 23-5) 
invites adult male to mount; (b) permits this willingly (raised tail!); (c) adopts 
mating posture of not yet fully receptive female [cf. Fig. 23-14 (b) ], but does 
not try to repel adult. 


through the open door of the little fellow’s cage; it must, however, be added 
that at the time of the event the black-foot was sexually very deprived 
(propensity accumulation) (Fig. 23-13). That cats deprived of a normal outlet 
for their propensities, which therefore “accumulate,” can react so strongly to 
simplified eliciting situations offering only single sign stimuli is proved also 
by M7 (p. 174 et seq.). 

The neural organization of the sexual behavior of cats and the influence of 
sex hormones on this have frequently been investigated, but this is not the 
place to review these papers in detail. I shall merely discuss briefly some of 
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FIG. 23-13. Black-footed cat-&"rapes” much larger tomcat invading cage. After 
initial defense, it submits (d) and even adopts female mating posture with 
uptipped hind feet. 


the conclusions which the authors—obviously in at least partial ignorance of 
the “normal” course of the behavior in free-ranging cats—feel they must draw 
from their results. 

Beach, Zitrin, and Jaynes (1956) found that male cats with cortical lesions 
cannot copulate, whereas the same operation leaves females unaffected in this 
respect. Beach (1957) concludes that the sexual behavior of the males is 
dependent on an intact cortex but that of the females is determined purely by 
the brain stem. From Beach’s own accompanying films, however, it emerges 
indisputably that the male’s sexual propensity and copulatory performance 
are unaffected, but that it is incapable of orientating correctly toward the 
female’s body and mounts at right angles or the wrong way round, etc. If it is 
placed on the female in the correct orientation, it copulates at once. The 
device used by the investigators to induce estrus in the female (p. 254) 
eliminates or bypasses the phases of the female’s behavior requiring an ori- 
entation toward the male; during actual copulation the female has a com- 
pletely passive role as regards orientation, and correct body orientation is 
purely the concern of the male. These two circumstances combined are what 
makes it look as if there is a difference in neural organization. In later papers 
(Beach, Zitrin, and Jaynes 1955; Zitrin, Jaynes, and Beach 1956), the authors 
established that after removal of the occipital lobe the male is incapable of 
finding the female, bilateral removal of the frontal cortex resulted basically in 
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the difficulties just described, and removal of the rest of the cortex had no 
noticeable effects. The authors consider that behavioral deficiencies after 
lesion of the frontal cortex may perhaps be partially attributable to loss of 
orientation, but insist that they are mainly “motoric.” That at any rate is a 
question of definition. From the descriptions it is clear that it is rather a 
matter of disturbance and losses in the sphere of tactile afferences and 
] reafferences which guide taxes essential to orientation. A cat without frontal 
lobes can scarcely be more impaired than one whose entire cortex has been 
| removed. 

Whalen (19634) treated 5- to 8-month-old, ovariectomized female cats 
with massive doses of estradiol. In accordance with expectations, the animals 
subsequently exhibited all symptoms of a cat at the height of estrus, but 
repulsed even the most experienced male as soon as it attempted intro- 
mission. Thereupon Whalen held the females until the male had achieved 
intromission and ejaculation, and after this had been done a few times the 
female accepted the tom without the use of force. Whalen concludes that 
females have to learn to accept the male. If he had said they may learn this, one 
might have been prepared to discuss the matter; but what does he suppose all 
the countless generations of virgin cats did during the thirty million years of 
feline evolution before some bright experimenter had the idea of giving them | 
their first experience by force if they needed to learn to accept this! Whalen 
overlooks two facts: (1) Only cats that mature extraordinarily early—pre- 
cocious laboratory-bred animals and some overbred pedigree cats—are fully 
ready for copulation at eight months; normally this stage is not reached until 
several months later. Precocious administration of hormones can bring neural 
i structures to a functional state merely corresponding to the stage of matura- 

tion they have reached by that time. (2) In certain circumstances, functioning 
| for the first time can accelerate a maturation process of this sort (p. 90), 
but this effect could only be designated as a kind of “learning” if the concept is 
extended to the point of uselessness. Finally, some of the results of Whalen’s 
experiments could have been partially determined by the unnoticed occur- 
rence of imprinting in the sexual sphere (see p. 265 below) while the animals 
were being reared; Whalen apparently did not consider this possibility and 
took no precautions against it. 

My opinion is strengthened by the findings of Michael (1960, 1962, 1964, 
1965a, b). He was able to show that the full range of sexual behavior can be 
elicited in ovariectomized cats by the application of a small quantity of 
estradiol in certain areas of the anterior hypothalamus close to the ventral 
ventricle walls. If the hormone dose is kept close to the lower "threshold of 
effectiveness,’ the animals often do not exhibit the total pattern of sexual 
behavior but only some part of it. One such cat, for example, though showing 
no external signs of heat, may allow the male to perform the complete act of 
mating; others, however, behave exactly like Whalen’s experimental animals: 
They call, roll, and rub before the male, adopt the mating posture, and “tread” 
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strongly, but as soon as the male attempts intromission they resist violently 
and beat him off. And this time it is not a case of immature cats brought into 
the experiment at a precocious age, but of sexually experienced ones (Fig. 23- 
14). Michael likewise concludes that the various elements of the total pattern 
of sexual behavior have a different hormonal threshold of elicitation and that, 
in the intact animal, the gradual onset of increased hormone production 
leads to the orderly acting out of all link activities in the “right” sequence. 
With the help of an autoradiographic technique he was, however, also able to 
show that the hormone stays in the sensitive regions of the lower anterior 
hypothalamus in adequate concentration for only a short time—approxi- 
mately 6 to at most 12 hours—whereas outwardly recognizable sexual be- 
havior does not begin until 3 to 6 days later; in other words, the hormone is not 
directly responsible for the elicitation of sexual behavior, but elicits only 
a propensity-activating process which likewise needs time to gather momen- 
tum. Here as, for example, in the nest-building behavior of many birds, 
a process seems to be periodically repeated which corresponds to that 
during the maturation of the behavior in the juvenile animal but is completed 
considerably faster. The different “hormonal threshold” for the individual 
components of sexual behavior is simultaneously indirect evidence that the 


FIG. 23-14. (a) By intense presenting female incites male to mount (b), but 
then begins to resist and breaks free with violent rolling and shrill screams 
(c, d). For explanation see text. 
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individual propensities involved are also independent of one another in their 
neural organization. 

Thus one is almost compelled to conclude that in the mature and ex- 
perienced female, where all the components of sexual behavior are potentially 
functional, a strong dose of the hormone will override any gradient dif- 
ferential of thresholds and, in accordance with the principle of relative 

; hierarchy of moods, the component most ready (= nearest the threshold) will 
appear first regardless of the “normal” sequence. Similar phenomena are 
displayed by adult females kept together over long periods of time without the 
benefit of males; they show even greater irregularity by mixing together 
components of courtship, mating, nursing, and motherly behavior. 

A parallel seems to exist in the sexual behavior of the males: Rosenblatt 
and Aronson (1958a, b), and K. K. Cooper (1960) castrated males with and 
without previous sexual experience. The experienced animals retained their 
appetence and ability for courtship and mating for many months after cas- 
tration, though with decreasing frequency of activation; in contrast, animals 
with no experience before castration showed little or no interest in receptive 
females. Likewise, animals that had sexual experience before castration sub- 
sequently reacted better and more persistently to hormonal treatment than 
those with no experience before castration. The authors employ the word 
“experience” in Schneirla’s sense (e.g., Schneirla and Rosenblatt 1961), i.e., as 
a collective term for all environmental influences affecting a creature’s de- | 
velopment, and as such the statement may be regarded as valid. As one reads, 
however, the impression is forced upon one that what is meant is the 
influence of learning, and that is doubtful, to say the least; an interpretation 
corresponding to Michael's in respect of the effects of hormones on female 
sexual behavior seems more probable. 

Earlier experiments by Rosenblatt (1953) with male cats that had been 
reared in isolation and castrated before reaching puberty are difficult to 
evaluate because Rosenblatt, like Whalen, did not take the possibility of sexual 
imprinting, say toward the keeper, into consideration. Thomas (verbal com- 
munication) reared one male and one female cat in complete isolation from 
conspecifics and other vertebrates, and when adult both proved to be ir- 
reversibly imprinted to humans. Our female tree ocelot, which came to us at 
the age of approximately 4 months and with an unknown background, proved 
sexually to be completely imprinted to humans or, to be more precise, women 
(Leyhausen 19674). Before puberty, young cats go through a period of “sexual 
play” similarly realistic in appearance to that of young children. The above- 
mentioned female tree ocelot went through this developmental stage quite 
normally at an estimated age of 5 months together with a slightly younger 
male that had been acquired at the same time as herself (Fig. 23-15). 
However, when the female was sexually mature and the first heat period 
began, she directed her entire attention exclusively toward my female as- 
sistant, rubbed herself on the woman's shoes, hugged one of her legs and 
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{ FIG. 23-15. Prepuberal attempt to mate by young tree ocelots. For explanation 
| see text. 


FIG. 23-16. Human-imprinted tree ocelot-2 courts human: (a) clasping; (b) 
flank-rubbing; (c) presenting; (d) renewed clasping; (e) fends off approaching 
male energetically, but (f) when he takes her by surprise and achieves nape grip, 
(g) consents to mating. For further details see text. 
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attacked the male furiously when he tried to approach (Fig. 23-164-e). Things 
continued like this through several heat periods. Finally, however, the male did 
succeed in mating: At the peak of her courtship around my assistant's leg, the 
female worked herself up to such ecstasy that she no longer noticed what was 
going on, and the male learned to take advantage of this (Fig. 23-16f-g). In this 
way the female learned that it is the male and not the human leg which brings 
her satisfaction. She has accepted him—but only as a substitute: As soon as my 
assistant or any other person, preferably a woman, is in the room, the female 
fights the male off just as violently as ever and courts the human. Nothing has 
changed in spite of many heat periods and six pregnancies andbirths. The male 
has to a certain extent grasped the connection and, although he is otherwise 
very tame and good-natured, when the female is in heat he becomes aggressive 
toward women and tries to bite them hard in the leg. There have been a vast 


FIG. 23-17. Deviant mating posture of lioness paired with leopard: (a-f) 
Course of copulation in June 1962 with quiet conclusion. (g-i) and (j-m): 
Two copulations in November 1968. The nape bite is usually omitted altogether, 
but sometimes leopard performs it before mounting (j), or he jumps toward 
head of lioness after copulation and bites her somewhere in head and neck (m). 
He always kneads lioness with forepaws before mounting (b, c, g, h). The 
Pictures show how constant the cooperative ritual of such a pair's deviant 
copulatory process can remain over a period of many years. (Hanshin Park Zoo) 
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number of similar cases with wild cats reared as pets. What makes our case so 
remarkable is that, in spite of the fact that the phase of juvenile sexual play 
proceeded quite normally, it did not affect the later choice of partner; in other 
words sexual imprinting must have taken place beforehand and cannot be 
dependent on playful activity in the prepuberal stage. 

My critical comments on the subject of “learning” do not, of course, mean 
that cats do not learn a lot in the course of their sexual behavior. This 
learning, however, mainly seems to concern “orientation processes” in the 
broadest sense. Something of this has been mentioned already (pp. 254, 262). 
The male certainly learns things about orientation on the partner: In the 
case of a pair of jaguars in the Königsberg Zoo I regularly observed how the 
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FIG. 23-18. Black-footed cat-g mates domestic cat: (a) normally oriented nape 
grip; (b) already farther toward shoulder, but male still cannot reach vulva; 
(c) grip over female’s shoulder, immissio now possible; (d-e) two desperate 
attempts at orientation such as occurred between phases (b) and (c). For further 
details see text. 


female lay down on her back for copulation, bedding herself with head and 
shoulders in the forked branch of a felled tree trunk. Rabb (1959) observed 
something similar with a pair of pumas. The parents of the leopard-lion 
hybrids in Hanshin Park, Japan, were a very small leopard and a very large 
lioness. These two solved their problem by the lioness lying on her side and 
the leopard supporting his forepaws on her flank while inserting his penis 
(Fig. 23-17). As in this position the leopard was incapable of performing the 
nape bite during orgasm, after the act he did not spring away like other males 
but jumped toward the head of the lioness, tweaked it briefly, and only then 
rushed off to a safe distance—quite superfluously, incidentally, for the lioness 
never showed even the slightest intention of a defensive movement, let alone of 
attack. That there are limits to learning here too was made obvious by our male 
black-footed cat. When mating large domestic cat females, he always grasped 
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them first with a nape grip, but then was much too short to reach the vulva with 
his penis; he then worked his way gradually backward until finally, instead of 
the nape, he held the cat’s back fur in his teeth and was then correctly oriented 
at the rear end (Fig. 23-18). No matter how often he repeated this, he never 
learned to grasp the middle of the back right from the start. Later, when he had 
a conspecific female, it was no longer possible to mate him with domestic cats, 
not even when he had been separated from the female for some time. Herre 
(verbal communication) reported similar experiences with male coyotes and 
jackals. To what extent this preference for a female of the animal’s own species 
is based exclusively on the imprinting processes described above, or whether 
innate elements—for example, IRMs for species-specific pheromones—are 


also involved here, cannot be decided for the moment. 
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The instinctive acts of the female cat that appear before and during birth 
and when caring for the young will not be discussed in detail here. Detailed 
descriptions have been given by J. B. Cooper (1944), Schneirla, Rosenblatt 
and Tobach (1963), and Naaktgeboren (1965). An exhaustive description and 
analysis of this behavior must be left to a later work. Here we shall deal only 
with those of the mother cat's behavior patterns which have a social signifi- 
cance in a wider sense: the maintenance, defense, and “education” of the litter 
and, finally, the dissolution of the family ties. 

During the first weeks the litter must be kept together in the nest. While 
they are still blind, the young are usually to be found rolled together ina tight 
ball. If this body contact is broken, for example because the mother, in leaving 
the nest, drags a kitten that is hanging from a teat a few centimeters with her, 
the kitten crawls slowly and shakily around, moving one extremity forward ata 
time by its side like an amphibian; its head swings from side to side in time with 
its forelegs ("searching pendulum’). Seldom and only for short stretches does 
the kitten move in a straight line. Usually it keeps going for some time with a 
slight twist to one side, thus being fairly certain to reach the center of the nest in 
a spiral and find its littermates there. This process is often clearly recognizable 
from the positions they are lying in—the head of one always on the neck and 
shoulders of the next (Fig. 24-1). 

In the conditions in which a well-kept family cat lives, the high wall of the 
nest box usually prevents the kittens from leaving the nest during the first 2- 
3 weeks. Under natural conditions, however, for example in the hay loft of a 
farm, the nest often has no high, firm rim. Then it is not so seldom that a 
kitten gets out of the nest, either because it adopted a twist in the “wrong” 
direction when crawling around, or because it is dragged rather too far on a 
teat as the mother cat leaves the nest. Under experimental conditions in small 
laboratory cages with a floor area of about one square meter or less, the 
kittens already find their own way back into the nest when they are only a few 
days old (Rosenblatt, Turkewitz, and Schneirla 1969). Under conditions 
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FIG. 24-1. "Nest patterns” of still blind young of black-footed cat; circling 
locomotion either brings kittens together in star shape, one with its head lying 
on shoulders of next, or they finish in position similar to (b). Kittens of other 
species behave the same. 


which correspond more closely to the natural, however, they often fail to do 
so, either because they meet obstacles too difficult for them to overcome, or 
else the nest scent may be masked by other, stronger smells, or the nest area is 
such that it does not hold a scent well. According to my own observations, 
even a 2-week-old kitten, whose eyes are open and have good sight, is not 
capable of finding its way back to the nest from more than a meter away. Now 
a well-known instinctive act, the carrying of young by the mother cat, comes 
into action: The mother grasps the kitten by the neck just behind its head and 
carries it back to the nest (Fig. 24-2). If the mother cat is seriously disturbed 
at her nest, she may remove the whole litter in this way to a different and 
quieter place. 
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FIG. 24-2. W6 carrying kitten: (a) picking up; (b) carrying. 


If one repeatedly takes a kitten out of the nest and sets it on the ground 
some distance away, the mother will fetch it back into the nest many times in 
succession. What effects elicitation of the mother cat’s behavior is solely the 
cry of the kitten (Leyhausen 1952c). If the kitten remains silent, the mere 
sight of it has no effect on its mother; she gives it at most a fleeting glance but 
will never get out of the nest to fetch it. Normally the kitten cries at fairly 
long intervals, namely, as it crawls along, each time its head turns to 
swing back from one side to the other; each cry can be seen to give the 
mother a start. If, however, the kitten cries in quicker succession, several cries 
are needed before the mother gives a start, but whenever she does it is always 
immediately after a cry. Each time the cry pulls her a little farther up, and in 
the process of about 2-4 such “intention starts” she finally stands right up 
and goes to the kitten. If she is already “exhausted” (see p. 278), she some- 
times merely sniffs the kitten a few times, and may well take a grip on it as if 
testing, but then leaves it lying and returns to the nest. On the other hand, 
after each “intention start” she may sink back to her original position. In that 
case she often performs brief “alternative” licking on the kittens left in the 
nest. She also does this regularly if she has gone as far as the kitten but not 
retrieved it. Less often, licking of her own nose, paws, and flanks appears in 
this situation as an “alternative” movement. After retrieving the kitten, the 
mother also gives a strenuous and indiscriminate licking to the other kittens 
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that had remained in the nest. This, however, cannot be so unequivocally 
identified as pure “alternative” licking. It could also be that stimuli emanating 
from the retrieved kitten provide the impulse, since it had been removed from 
the nest by hand. If the experiment is repeated several times in rapid 
succession, the reaction is at first quickly exhausted. 


Record for 14 June 1952: W6 has dragged all the kittens into the lower 
box (on the previous day, during the birth of her own kittens, she had 
adopted the 3-weeks-old litter W7 had in the same room and carried 
them into her own nest box). She has since given birth to two more 
kittens. W7 comes from time to time and licks the kittens but takes 
no other part in the care and suckling of them. 

For the experiment I use W7’s various kittens in succession. I place 
the first on the ground about 1.5 m from the nest box. W6 quickly 
comes and carries it back. This happens four times in unbroken succes- 
sion. At the fifth trial W6, still in the nest, makes several clear inten- 
tion movements in the direction of the kitten (visible to her), but fetches 
it only after 30 secs. Immediately I place another kitten on the same spot. 
W6 is obviously disturbed and, with a “worried” face, turns around in 
the nest, makes the first movement toward the kitten after 30 secs, but 
then lies down and suckles the others. The whole time the kitten cries 
uninterruptedly (as do all young out of the nest if they get cold: cold 
concrete floor). After 2 mins W6 makes another start, but stays in the 
nest and continues to suckle. After 3 mins a third onset takes her farther 
than the preceding two, namely as far as the side of the box, but then 
she sinks back again. After 4 mins she hauls herself up again, seems at 
first to get stuck once more, but then fetches the kitten. At once I place 
another on the same spot. After 35 secs she hesitantly stands up, pauses, 
but then retrieves the kitten quickly. 


The latency increases noticeably up to the sixth trial. The fact that it 
shortens again at the seventh seems at first sight to be coincidental, but proved 
to be regular. The latency is always longest from the fourth to the sixth trials in 
a series, then suddenly decreases again and finally becomes relatively short. I 
quote two such series as examples (Table 24-1, time columns): 

It should be explained that at the first trials in each of the two series the 
kitten concerned at first stayed silent for a long time and then cried only quite 
softly. It is difficult to achieve a uniform cry from the kittens each time, and a 
kitten which cries louder and more often naturally provides a better stimulus. 
Nevertheless, the two series of figures unmistakably have the same trend as 
the experimental record just quoted. The length of the test series also shows 
that in the later trials the reaction remains quick and does not give way to new 
“exhaustion.” In the later trials of each series the cat showed clear signs of 
purely physical fatigue: She made more and more “testing movements” when 
gripping the kitten and, instead of carrying it, dragged it across the floor, 
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setting it down several times on the way—across a carrying distance of about 
50-70 cm inall! At this point the test series had to be discontinued. The result 
is at first surprising and appears to contradict other experiences with regard 
to the exhaustion of instinctive movements. 

Continuation of the experiments, however, produced the following result. 
The cat very quickly developed a conditional reaction and, thereafter, reacted 
not to the unconditional stimulus but already to the removal of the kitten from 
the nest! This was particularly noticeable during tests involving a fairly long 
carrying distance. If I took the kitten 6-7 m away into the adjoining room, after 
the first two or three trials the cat did not wait for it to cry but immediately ran 
along with me, while the kitten stayed perfectly quiet in my hand; in the end, 
she would arrive ahead of me at the spot where I always put the kitten down and 
would watch me come with a look of expectation, like an enthusiastic retriever, 
in order to take the kitten almost out of my hand and carry it back into the nest. 
The conclusion is clear: After the first trials at the beginning of a series it is not 
the instinctive act which is exhausted but the IRM. At first sight the instinctive 
act itself does not appear to tire. In fact, however, this is probably merely 
concealed by the earlier appearance of muscular fatigue. The extent to which a 


TABLE 24-1. Course of two test series 


TEST 
NO. TEST SERIES (a) TIME TEST SERIES (b) TIME 
1 44 Sk Be 4A Oe 315 8A 7A 4H- TA WA 5 Ht 465 
2 GA. 2b 30 5A 4A 2H 63 
3 1s i TA 2A 2H 105 
4 7A 10H- 10 H 6“ DAGA A HS TLAS Ht 306 
5 A IA 8 A 22H- OM 322. 6 A 3-H 120 
6 16 H+ 3 5 A 3H 120 
7 16H TER Ara Al 130 
8 14 He 9 2A 4 H+ 100 
9 8 H+ 30 SA 3A 2A 3 H+ 125 
10 8A 2H 30 2A 2H 102 
11 5 He 0 3A 2A 4H 110 
12 5H 8 6A3A 2A 3H 122 
13 10 H+ is. Sok IR 4A ee 114 
4 4 He 5S 4A 3 H+ 100 
| 15 7H Bo eA LAs 102 
won — Sk) ee 100 
TF > goed — Sd Se Be ee 126 
ig a ee ae 108 
Doa ei Ar 122 


Figures: number of cries by kitten before mother reacts; A: mother raises herself; H-: goes to kitten 


and returns without it; H+: retrieves kitten. Time in seconds. 
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cat's readiness to react varies can be seen from the difference between series (a) 
and (b) in Table 24-1 as regards the times recorded after development of the 
conditional reaction. In series (b) the reaction times are considerably longer, 
even before the highest time is reached already in the fourth trial (i.e., relatively 
early). 

The superimposition of two central nervous “exhaustion processes” be- 
comes even clearer, however, if the course of the two test series is followed in 
detail. That is to say, with “exhaustion” the number of intention movements 
and uncompleted moves to carry the kitten increases noticeably and the kitten 
has to cry more often before the mother reacts. 

Table 24-1 shows that in test series (a) after the development of the 
conditional reaction the intention movements and uncompleted actions are 
omitted altogether, except for trial 10, whereas in series (b) they continue to 
appear, though with considerable fluctuations, right up to the end of the 
experiment. This is more reliable proof of the “exhaustion” of action-specific 
energy than the length of each individual trial. The twelfth and nineteenth 
trials of series (b), for instance, each last 122 seconds; but in the twelfth trial 
the kitten cries 14 times and in the nineteenth only 6. Obviously, therefore, 
the cat's readiness to react varies considerably during the experiment. More- 
over, only a limited number of experiments at fairly long intervals can be 
made with one cat during the rearing of a litter, otherwise the preceding 
experiments could exert too much influence on the development of the 
conditional reaction. Furthermore, if the experiments extend over too long a 
period of time the increasing weight of the kittens becomes an additional 
factor, the effects of which are hard to establish. The series (a) and (b) 
(experiments 19 and 20 with W6 with an interval of 1 day between) reflect 
what is typical of all 23 experiments (4 cats, 7 litters). Series (a) seems to me 
to prove clearly that the reaction’s capacity for swift exhaustion at the outset 
is essentially attributable to “adaptation” (Prechtl 1953) of the IRM. But in 
series (b) the longer trial times from the very beginning, the greater number 
of “intermediate reactions” and the persistence of these after development of 
the conditional reaction can only be caused by endogenous factors, in other 
words a lower "current level” of propensity for the instinctive act. An increase 
in this effect during the course of the experiment cannot, however, be 
established. Possibly there is an aftereffect here from series (a) which was 
carried out on the previous day (apart from this, experiments were carried out 
only at intervals of 2-3 days). 

After quite a long series of experiments in which the cat had to carry the 
kitten over a fairly long distance and was not able to see from the nest just 
where I put the kitten down each time, when the experiments had ended she 
more than once (in two cases, three times and in one case, twice) returned to the 
same spot shortly after retrieving the last kitten and sniffed around for minutes 
on end looking for “more kittens.” She then went back to the nest again, licked 
the kittens or just looked briefly at them, then searched the “finding spot” 
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anew. It would be possible to see "after-discharge” in this, quite apart from the 
undeniable development of aconditional reaction, which would afford a further 
explanation as to why the instinctive act intensifies instead of becoming 
exhausted during a series of trials. Frequently, indeed, an instinctive movement 
is not only supplied by the action-specific energy accumulated before its 
elicitation but apparently brings about considerable production of specific 
excitation in spurts by actually functioning. This is the only possible way to 
account for the fact that the intensity of some instinctive acts increases 
considerably during their discharge, for example during the fighting of almost 
all vertebrates. After serious fights, cats more than dogs need a fairly long time 
before the excitation subsides, and in this mood even the tamest animals can 
inflict bad scratches or bites on a “master” or “mistress” who tries to pacify 
them. Now, if in a series of tests as soon as one kitten has been retrieved the 
next is removed from the nest, this creates for the cat, as it were, a permanent 
state of “kitten lost.” In this way the instinctive act of “collecting up young” 
could constantly charge itself, increase in intensity, and reach its limits through 
| muscular rather than central nervous fatigue. If this were not so, presumably 
this instinctive act could eventually be “pumped right out” also. 
| In “natural” conditions all the peculiar characteristics of the act of carrying 
young and its elicitation are perfectly “meaningful.” The capacity for swift 
exhaustion toward the cry of a kitten that has fallen out of the nest will hardly 
be a disadvantage since kittens never fall out of the nest of their own accord in 
so rapid succession as during my experiments. The fact that for practical 
purposes the instinctive act itself is inexhaustible is, however, important 
when the cat changes nests. In the process not one kitten must be left behind 
at the old location and, as moves of this kind often cover large distances, they 
necessitate considerable expenditure of action-specific energy. Since the cat 
cannot count, it is also expedient that after-discharge results in her searching 
| the abandoned nest location several times for “forgotten” young, all the more 
so because if the distance from the old to the new nest is very great, the mother 
cat usually “parks” the kittens temporarily at intermediate points and assem- 
bles them there before beginning the next stage. Once I was able to observe that 
she searched not only the old nest location but also the two intermediate points 
after all the kittens were assembled in the new nest. 
Adamson (1969) reports that her free-ranging female cheetah, Pippa, 
changed quarters with the cubs of her second litter 9 times in 3 weeks. She did 
not, however, repeat this with the third litter, and it must therefore remain an 
open question whether this behavior occurs frequently in cheetahs and may be 
interpreted similarly to that of the black-footed cats described below. The 
possibility exists, for even adult cheetahs are fairly defenseless in relation to 
the other large carnivores in their range, and so changing nests often might 
help to protect their young from discovery. 
It is not known whether in natural conditions mother cats of the smaller 
wild species regularly change nests and move the kittens from one to the 
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other if they are not disturbed at the first nest. In captivity well-acclimatized 
mothers normally content themselves with one nest site for the duration of 
the rearing of a litter. An African golden cat, Profelis aurata, moved her 
kittens from the dark corner where the original nest box had been placed to a 
much brighter spot where a glass door let sunlight in. The move took place 6 
days before the kittens began, at the unusually precocious age of 16 days, to go 
in and out of the nest of their own accord (Tonkin and Kohler 1978). 
Thereafter the family was frequently to be found lying in the sunlight by day, 
usually returning to the box after dark. The black-footed cats, however, 
“demand” another nest roughly every 6-10 days. We first noticed this because 
the mother cat began carrying the kittens around and did not settle down with 
them in the old nest again even after all sources of disturbance had been 
eliminated. However, she immediately accepted a second, freshly lined basket. 
The first nest basket was then cleaned and put back into the cage, and six days 
later the family moved house again, and so on until the kittens were capable of 
fully coordinated walking and jumping. In the course of two further litters the 
females behaved exactly the same. 

Nest hygiene immediately suggests itself as an explanation for this be- 
havior; but then it would be difficult to see why other small species of cat do 
not behave the same. I therefore consider it more likely that the peculiarity is 
connected with the fact that the black-footed cat, as already mentioned (p. 
279), is highly vulnerable in its natural biotope: If the kittens stayed too long 
in one place, they would be too easy to find for other predators, especially 
those that hunt by rooting out their prey. This interpretation is supported by 
a further behavioral peculiarity possessed, as far as I know, only by the black- 
footed cats: As described in more detail below, when danger looms other cat 
species with kittens already capable of walking send them back into the nest 
and stand guard in front of it. In contrast, young black-footed cats do not seek 
shelter in the nest, and in the case of danger their mother does not chase them 
back there, but instead utters a warning call. Thereupon the kittens scramble 
away from one another in different directions and seek cover alone. For the 
“all clear” the mother likewise possesses a specific, almost indescribable 
sound, in response to which the kittens leave their hiding places and assemble 
with the mother (Leyhausen and Tonkin 1966). 

Kittens which at the age of three weeks are still disinclined to leave the 
nest are sometimes grasped in the nape by their mother and dragged out. 
During the first weeks, however, she watches over the kittens’ excursions and 
ensures that they keep within a certain range. If they try to go beyond this, she 
picks them up and carries them back into the nest or its vicinity. Some mother 
cats continue to do this even long after the kittens have grown too heavy; 
tirelessly they pull and drag them back, although from day to day they are 
becoming more self-reliant and more determined to get into “forbidden 
territory.” 

As soon as the kittens can walk well, they follow their mother on short 


Rearing the Young 281 


excursions in the region of the nest, but they will also, for example, follow the 
shoes of their human keeper (Fig. 24-3 a, c). As soon as the mother stops, the 
kittens do run toward her but then usually on past her without stopping (Fig. 
24-3 b, d) and go exploring on their own, or play, though without straying too 
far from her. In the case of the domestic cat and—so far as single, incomplete 
observations in captivity permit conclusions—other small cat species too, it 
is only in the last weeks before the family unit breaks up that the mother 
allows the kittens to follow her greater distances from the nest, and even then 
she always leads them back to it again (see p. 105). In the case of some large 
species, however, the bond with a particular nest site seems to weaken much 
faster and the kittens follow their mother on her expeditions, though if she 
wants to move fast and far, they too are “parked” in hideouts if they are 
not yet up to this. Young tigers stay behind for 2-3 months before they follow 
their mother on her expeditions (Schaller 1967), and the same is true of lions, 
leopards, and cheetahs. According to Hornocker (19705), puma mothers 
never take more than one of their older young with them when hunting. 

The eyelike marking some cat species have on the back of the ear I 
interpreted as part of a “threat mask” (p. 170). Schaller (1967) believes that, 
at least in the case of the tiger, they have another function, namely to make it 
easier for the young to maintain contact when following their mother in 
semidarkness. Very probably this is also correct, and it would be perfectly 
plausible for the ear spot of the cat to have a double function. I do, however, 
regard the threat use as phylogenetically older, for in the case of those 
viverrids which possess ear spots (e.g., Viverra, Genetta, Hemigalus), these 
certainly do not yet play a part in the leading of young. How essential they are 
to the Felidae, however, for this particular purpose seems to me to emerge 
from the fact that almost all species of cat which do not have such con- 
spicuous markings on the back of the ear have other “rear lights” instead: 
Either the tip of the tail is a sharply contrasting black (e.g., Puma, Felis; 
see Fig. 24-3), or patterned in black and white (e.g., cheetah, Fig. 24-4 a), 
or the underside of the tail tip is a dazzling white (e.g., Asian golden 
cat, Fig. 24-4 b; leopard); the animals in the first category are mainly cats of 
the plains which hold the tail high above the grass when leading (Fig. 24-3), in 
the second they are bush and forest animals which bend the final third of the tail 
upward so that the light underside glows ahead of the animal following behind 
(Fig. 24-4 b, c). The exception proves the rule: In the case of the forest- 
dwelling African golden cat, and of the caracal, inhabitant of grassland and 
semi-desert, the back of the ear is plain black; although in some specimens it is 
somewhat lighter in the middle, this is never enough to provide an effective 
signal. And in both species the tip of the relatively short tail is not (or barely) 
contrasted. The same is true of the flat-headed cat. 

I have already touched on the defense of a litter by its mother (p. 189), and 
Lorenz (19514) has given a thorough description of it. As long as the kittens 
are incapable of running away, the mother, contrary to all feline habits at 
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FIG. 24-3. (a) Kittens follow 
mother, the two nearest her not 
yet properly in motion, the third, 
farther off, already hurrying with 
stiffly raised tail; (b) when 
mother sits down suddenly, 
kittens simply run on past her; 
(c) kittens just as eagerly follow 
moving human feet and disperse 
(d) when these suddenly stop. 
For further details see text. 
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other times, cannot flee even from a far superior opponent without sacrificing 
her young; and this she does only in cases of extreme emergency. This total 
blockage of the tendency to escape produces the ‘defensive attack situation” in 
its extreme form. The cat now attacks over what would otherwise be abnormal 
distances and at incredible speed. A dog incautiously approaching a cat’s nest 
can thus be transformed into a howling, fur-shedding bundle before it can 


FIG. 24-4. (a) Glowing 
white tail-tip as signal to 
follower; cheetah with her 
two cubs (after color 
photo); (b and c) “rear 
light” effect of white under- 
side of Asian golden cat tail, 
final third being carried 
rolled upward; two con- 
secutive step phases show 
how tail-tip swings to and 
fro with the stride, inevi- 
tably increasing effective- 
ness of signal. 
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muster its superior physical strength. Twice I have been able to observe 
such a fight and both times the cat was the victor in a matter of seconds. On 
the one occasion, it is true, the dog concerned was a very good-natured alsa- 
tian, but on the other it was a terrier which was anything but good-natured. 
Since that day the terrier has respected cats. Encounters of this kind contrived 
for experimental purposes mostly follow a rather different Pattern since, out of 
concern for their animal, the respective owners do not let things take their 
course and the two animals are inhibited by the presence of so many observers 
and their unusual behavior (p. 167). However, to stress it yet again, the cat’s 
attack in this situation is always a defensive one, in which it only strikes blows 
but does not bite, as long as it is not completely cornered (p. 181). 

Even when the kittens are already quite large and leave the nest to play 
or for short excursions, in case of danger the mother defends the nest and 
chases the kittens back into it by hissing and cuffing them. In this way one cat 
chased her 8-week-old kittens, who had been playing in front of a stable 
entrance, back into the stable when I approached, and stood menacingly in the 

doorway. As soon as I moved, she began to growl and tread from one forepaw 

| to the other. Meanwhile the kittens went on playing unconcernedly inside. If 
one of them got too near the door, the mother cat would turn briefly and hiss, 
whereupon it would usually retreat at once. If it lingered an instant or came 
even closer its ears were so soundly boxed that it rolled head-over-heels back 
into the stable. Similarly, an otherwise very tame leopardess gave her 4- 
month-old cub a blow which knocked it back several meters when it wanted to 
play with me. She then stood at the bars hissing, not so much to threaten me 
as to thwart any attempt by her inquisitive and playful cub to get back to me, 
though she would let herself be stroked and patted by me. 

When I later tried to approach them in their mother’s absence, the kittens 
of the domestic cat mentioned above proved extremely timid and at first, 

| arching, hissing, spitting, and striking, refused to let themselves be touched. 
After I had lain motionless beside their nest in the hay for a time, however, 
their curiosity got the better of them and they began to investigate me. In the 
course of an hour they lost almost all trace of fear, played on top of me, 
allowed themselves to be touched and stroked, and purred at this. Only when I 
stood up and walked around did some of them become timid again. I later 
coaxed their mother—a farm cat which was not particularly well looked 
after—with little pieces of bread and butter, which I first had to throw to her 
from about 2 m away. She was very greedy, however, and was soon taking 
them out of my hand. Eventually I had collected the whole family around me 
and all fear had vanished. A series of similar observations lead me to suppose 
that the kittens first learn to fear certain enemies through their mother’s 
warning behavior. Kittens reared by very trusting and pampered domestic 
cats, as Weiss’s kittens who were reared in isolation, show no fear toward any 
living creature. It also appears—as briefly mentioned on page 162—to be a 
question of genuine learning and not of imprinting processes; for one thing, 
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the animals can throw off their fear of a creature again after quite a short 
time, and for another, cats brought up to be “fearless” can at any time later 
learn to fear certain creatures. In other words, there is no “sensitive period” 
for this during development which if neglected in a genuine imprinting 
process cannot be made up for subsequently. 

Apart from recognition of the characteristics of enemies, the only “teach- 
ing” of any significance a mother cat gives her kittens is in connection with 
the development of prey-catching (p. 81 et seq.). Not mentioned so far has 
been the part played by the various coaxing calls of the mother (see Record, 
p. 82): When cats bring live prey animals to their growing kittens for the 
first time, they utter particular calls to attract the kittens. Even to the human 
ear there is a distinct qualitative difference in the calls, depending on whether 
the prey animal is small and harmless (mouse) or something larger and 
potentially dangerous (rat). In the one case the kittens approach without 
anxiety, in the other they come hesitantly and crouched. In fact, however, the 
two calls are only different levels of intensity of the same call, as we dis- 
covered purely by chance when we wanted to make sound recordings of them. 
We used a mouse to coax a cat into the next room, a cat which was particularly 
good at carrying prey to her kittens. We then shut the door and gave her the 
mouse. She picked it up, immediately began to call “mouse” and hastened in the 
direction of her kittens, but was prevented by the closed door. She began to run 
to and fro excitedly at the door and, as she did so, the “mouse” call intensified in 
a process of gradual transition into her “rat” call. Later we happened to observe 
the same thing when the kittens were somewhat older and did not want to come 
out in response to her “mouse” call from their hiding place, inaccessible to their 
mother, behind the woodwork covering a radiator. Normally, however—at 
least according to our observations so far—it does not happen that a cat with a 
mouse in its jaws calls “rat” or vice versa. Yet it is definitely not a matter of 
“hangover” from the different intensities of excitation connected with catching 
a rat or catching a mouse; for even when the cat first eats part of the rat herself, 
she still calls “rat” when she brings the kittens the remaining third or quarter, 
although such a piece of rat is no larger than a fat mouse and the excitement of 
the kill has certainly long since ebbed away. It is scarcely possible to interpret 
this in any other way than that the cat herself somehow already makes a 
qualitative and not merely quantitative distinction between rat and mouse and 
the corresponding call (Leyhausen 19675). In other ways too, some mother cats 
pay strict attention to the difference between harmless and dangerous prey 
animals. They let the kittens catch only mice and insist on killing every rat 
themselves if the kittens try to approach one. In two cases in which the kittens 
were tested separately, they proved to have been long since capable of killing 
even large rats; the mother cats, however, would not tolerate the kittens 
chasing a rat in their presence and always interfered. If we had not given the 
kittens an opportunity to train with rats by testing them individually, they 
might not later have been able to kill them. This kind of behavior in the mother 
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may be the reason why particularly good rat catchers sometimes rear young 
which do not kill rats. Normally, however, mother cats do not carry caution so 
far but permit the kittens when older to attack more difficult prey as well. 

In the view of most authors and many zoo specialists, male and female cats 
come together only for mating, and rearing the kittens is the task of the 
mother alone. For this reason, in captivity females of all species are usually 
separated from the males at an advanced stage of pregnancy. It has, however, 
happened that this precaution was accidentally omitted, and in some cases the 
males proved not at all to be the cannibals they are reputed to be. Lindemann 
(1955) first reported how one actively participated in the rearing: A male of 
the European wild cat in Cracow Zoo carried his portion of meat to the entrance 
to the grotto in which the suckling female was lying and deposited it there to 
the accompaniment of coaxing tones. Bürger (1964) describes in greater detail 
the behavior of a male of the same species in Magdeburg Zoo: “On 16 June 1962 
2.1 kittens were born. . . . From that moment on the male, a powerful animal 
which otherwise seemed to have the privilege of the den, lay outside day and 
night. Although at other times he never attacked or hissed at the keeper, he 
now exhibited attacking behavior immediately, even toward the visitors 
standing at the cage wire, of whom he likewise took no notice at other times. 
This was obviously a case of intensive ‘nest defense.’ In the first few days the 
male would first take two or three of the food animals provided—we fed them 
with dead chickens, sparrows, and rabbits—into his jaws and, creeping 
cautiously, carry them one after another into the entrance to the den. There he 
would usually wait until the female showed her presence either by appearing or 
by hissing, and only then he withdrew again. In other words, while the female 
was tied to the nest during the first days after the birth, he supplied her with 
food. The period in which the whole family lived together in the cage was very 
harmonious. The male bothered little about the kittens and defended them only 
if they were surprised by an onlooker at the front of the cage.” Burger also 
mentions information from Dathe, according to which a male lynx in the Berlin 
Zoo “likewise helped to care for the kittens.” 

Through the kindness of the Zoological Garden in Frankfurt, I was able to 
observe the rearing of the kittens of a pair of fishing cats, the male of which 
went even further than Bürger’s male wild cat in caring for “mother and 
children.” Not only did he carry food for the female to the nest box, which was 
constructed somewhat like a small dog kennel, but he squeezed into it too, and 
the female did not drive him out. During 13 hours 35 minutes of observation 
time from the third to the fifth day after the birth the time devoted to “baby 
minding” was divided up as shown in Table 24-2. 

The amount of time the male spent alone with the kittens looks in- 
significant, and his behavior could be attributed in the main to the attraction 
the female and/or the box held for him. The box, however, had only been put 
into the cage after the—unexpected—birth of the kittens. Thus the male had 
not been familiar with it, and the female took possession of it first and carried 
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the three kittens in. If the male was not in the box with them and the female 
also left it, he immediately became restless and almost always went in. When 
both parents remained outside, the male stayed close to the box and observed 
the entrance almost constantly, whereas the female would go farther away and 
often rested in the position described on p. 232 with her back turned to the 
box, which stood at the rear of the cage. For the kittens, unfortunately, the 
male's paternal sense of duty proved fatal: As a communal den for parents and 
young, the box was too small and the kittens suffocated one after the other. 
When the next litter came the closed box was replaced, on my advice, by a 
considerably larger wooden frame with low sides, enclosed from above and 
on the public side only by dense branches of fir. Since then this pair has reared 
many litters together, and when older the kittens more often attached them- 
selves to the male than to the female. 

As Burger (1964) also emphasizes, it would be premature to conclude 
from such observations on captive animals that males behave correspondingly 
in the wild. As emerges from the descriptions of homosexual behavior in both 
sexes, the predisposition of sexual behavior is bisexual, and this could quite 
feasibly also apply to behavior toward kittens—in other words, in accordance 
with his predisposition the male is also capable of maternal behavior patterns. 
As a rule, however, the appropriate propensities are certainly not so strongly 
developed that the male would actively strive to employ them. In the wild, he 
probably does leave the female after mating and looks for a new partner. In 
captivity, however, he has no choice but to stay and is thus subjected to stimuli 
which awaken normally dormant behavior patterns (see also pp. 242, 243). 

There may perhaps be something similar in the following case. Im- 
mediately before the birth the scent of the female seems to have a similar 
effect on the male as that of a receptive cat. A few weeks after the birth 
many females even have a kind of "false heat.” This happens with many 
domestic cats; I also observed it in the case of the fishing cats just mentioned, 
and Condé and Schauenberg (1969) describe it as a regular phenomenon in 
their breeding group of wild cats. Again, in the wild perhaps the male meets 
the female seldom, if ever, at this stage, whereas in captivity he cannot help 
but notice it. He tries to mate her; sometimes she tolerates this passively, 
particularly in the postpartum false heat, but usually she energetically fights 
him off. The male, in a state of sexual excitement, looks for an alternative 
object . . . and finds it in the kittens, which at this time are just leaving the 
nest and are still very helpless. In this phase they are still crawling rather than 
walking and cannot yet stretch their legs properly. In the wild cat breeding 


TABLE 24-2 
KITTENS ALONE FEMALE MALE FEMALE AND MALE 
IN NEST WITH KITTENS WITH KITTENS WITH KITTENS 


126 min. 159 min. 71 min. 459 min. 
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group of Conde and Schauenberg, this occurred when the kittens were five 
weeks old. A flat and fairly motionless object is anyway a strong stimulus to 
mate for the male (p. 260). In short, the male, rejected by the female, tries to 
mate the kittens. For reasons of both relative size and anatomy, his efforts are 
naturally doomed to failure. This increases his excitement; he strengthens his 
nape grip more and more and so injures and finally kills the kitten. Dead 
kittens, however, are often eaten partially or wholly. These facts are probably 
what actually lies behind the widespread opinion that males in general have 
cannibalistic tendencies toward their own offspring. Certainly genuine canni- 
balism does also occur, but in my experience so far, very rarely. 

The disbanding of the family coincides approximately with the drying up 
of the mother’s milk. The number of kittens remaining with the mother 
likewise has some bearing: With large litters of 5-6 kittens, the family has 
already disbanded after about 6 months, but where there are only 2-3 kittens 
it may stay together for another 2 months. This is probably due to the fact 
that at this age the kittens, still pulling strongly, though less often, at their 
mother’s teats, hurt her with their sharp teeth. She therefore tries to keep the 


FIG. 24-5. (a) Cat suckling year-old son; (b) mother cat tries to drag full-grown 
daughter “into nest.” For further details see text. 
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kittens away from her body by hissing and cuffing them. The more of them 
there are, the more often she has to do this; and the more irascible and violent 
she becomes in the process, the sooner the family breaks up. The kittens’ desire 
to suck diminishes with increasing age, but does not wane altogether unless the 
mother gives a “helping hand.” Cats that have had all but one of their kittens 
prematurely taken away frequently do not reject this solitary one, since by itself 
it is not enough of a “nuisance.” Invariably then the kitten continues to suck 
even long after the milk has dried up (Fig. 24-5 a). Sometimes such mother cats 
still try to carry fully adult young “into the nest” (Fig. 24-5 b). The “kitten” 
often behaves passively at first, but eventually struggles violently because the . 
mother cannot cope with the heavy load, the procedure lasts too long and no 
doubt also becomes painful for the object of the maternal endeavors. 

With increasing age, the kittens also become more quarrelsome among 
themselves, though seldom to such an extent that they could no longer be kept 
together. In my artificial cat communities, siblings and animals accustomed to 
one another from an early age always tolerated each other better than the rest. 
This prolongation of juvenile tolerance is no doubt caused by domestication, 
all the more so if compared with the progressive mutual intolerance of young 
European wild cats of corresponding age (Lindemann and Rieck 1953). On 
the other hand the African wild cat, from which our domestic cat is mainly 
thought to have evolved, has the reputation of being easier to tame than the 
European wild cat. Moreover, almost all species of cat can be kept in pairs in 
captivity, even if there will always be the occasional ones which absolutely 
cannot get on together. Often the animals in this situation are not particularly 
happy, but actual fights between them are relatively rare. 
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The “Emancipation” of Instinct Movements 
from Primary Contexts 


The grasp of the teeth on the “object’s” neck and nape is always identical 
whether the cat now kills or grasps a kitten and carries it back to the nest, a 
tomcat bites its rival or grips a female in the nape of the neck during 
copulation (Figs. 25-1, 24-2, 23-8 b). Copulation bite and carrying grip differ 
from the killing bite only in that, although equally precisely oriented (cf. p. 
91), they are normally inhibited and thus do not injure the animal grasped. 
Hence they are not merely killing bites of lesser intensity. Minute observation 
and, in particular, analysis of film (Leyhausen 1952c) reveal an inhibition 
through innervation of antagonistic muscles. In the case of the carrying 
grip, the cat always tests the grip several times and so finds the correct place 
for her teeth on the kitten’s neck and the maximum permissible strength of 
bite; the jaws positively find it difficult to close. When the cat kills they snap 
together with great strength. The inhibition by antagonistic muscles is best 
revealed in the copulation bite if the female is still shy and tries to twist free 
of the grip: The male’s jaws are set open at a fixed distance apart, and the teeth 
often comb through her fur a little way, for though her neck skin cannot pull 
down and out of the clawlike grasp of his canine teeth, it can slide along as if _ 
in a hollow groove without being injured. 

The inhibition on the bite during carrying and copulation may sometimes 
fail to operate, so that it literally becomes a killing bite. Domestic males 
occasionally injure a female in the nape of the neck during mating, and in rare 
cases she may actually be killed. Such occurrences are not unknown in Pan- 
thera also. In this way a lion seriously injured a lioness when attempting 
to mate her, and dragged her around in their cage; she failed to defend herself 
because she automatically adopted the “passive bearing” (Schneider 1928). 
Cats sometimes kill their kittens in the same way. 

Apart from the identical orientation, the following proves that the killing 
bite and carrying grip are phylogenetically related: As mentioned before 
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FIG. 25-1. Ocelot cat kills domestic 
kitten: (a) Note paw placed on kitten, 
in contrast to Fig. 24-2 (a); (b) carry- 
ing dead kitten, cf. Fig. 24-2 (b). 


(p. 91), the taxes aiming the grip mature later in juvenile development than 
the instinctive act itself. Thus, kittens up to 10 weeks old and more are often 
“uncertain” and grasp their prey anywhere in its fur. The orientation likewise 
fails at very low intensity and the prey animal is then grasped playfully and 
loosely at all possible points in its fur and not injured. The same can often be 
observed when young mother cats grasp their still very small kittens for the 
first time by some arbitrary point in their fur and carry them like that. By the 
same method the mother cat brings live prey to the nest as soon as the kittens 
are big enough. She is, however, capable of employing the same carrying grip as 
for transporting kittens on live prey, not only in order to set it down live 
before the kittens, but also if she wants to grab a prey animal quickly and carry it 
away to kill it in an undisturbed place (p. 137); and finally when she is in a 
playful mood and does not kill the prey but repeatedly lets it run again, catches 
it, carries it around a while, lets it run again in order to chase it anew, and soon 
(p. 137). This last example shows particularly clearly how an instinct 
movement can become a purposeful auxiliary activity without sacrificing in the 
slightest its power to occur at other times as a consummatory act (cf. p. 136 et 
seq.; Leyhausen 19654). 

The fact that copulation bite and carrying grip are basically identical is 
more obvious in the polecat than in the cat; the male grips the female in the 
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skin at the nape of the neck with the same grip as the female uses on an older 
kitten, and drags her around prior to copulation in just the same way (Herter 
and Herter 1953). Unlike the cat's, the polecat’s grip when carrying young 
varies, namely, with the age and size of the kittens. Small kittens are gripped 
around the throat or the shoulders by the mother’s jaws, and thus farther 
caudad than in the cat’s case; but when the kittens are fairly large the teeth 
grip no more than the fur at the nape. The male polecat does exactly this with 
the copulation bite. And, just like the kitten, the female often falls into the 
“passive bearing” and is pulled and dragged around by the male. Males of 
many cat species often do the same when the female fails to show proper 
lordosis and bare the vulva. With the polecat, therefore, the process of 
evolution was probably from killing bite, through young-carrying grip to 
copulation bite. In the case of the cat, a direct derivation of copulation bite 
from killing bite is also conceivable. The “passive bearing,” however, hinders 
the female in the active role which she, in contrast to the female polecat, plays 
during copulation. The male, therefore, practically never achieves intromis- 
sion by dragging the female around in this fashion. How the Viverridae 
behave in this respect I unfortunately do not know. According to Schwangart 
(quoted from Antonius 1943), in Cryptoprocta the male's nape bite serves to 
hold the female fast more than is the case with true cats. Whether the “passive 
bearing” occurs, however, it is not possible to infer from his description. 
Vosseler (1929-30) also gives no information on this. In the Felidae the 
copulation bite seems to be on the wane and now rarely serves to hold a shy 
female fast. The domestic male may well attempt this (p. 251), but does not 
succeed if the female is not completely ready for mating. Even the domestic 
male sometimes does not bite until the moment of orgasm (see above p. 255), as 
is regularly the case in the big cats (Antonius 1939, 1943). Originally this 
behavior was a means to bring about copulation; in the big cats it has become an 
otherwise functionless expression of orgasm, in other words a genuine 
symbolic act. 

Purring is another expression of the same principle. As far as can be 
assessed for the time being, its original function is as a signal given by the 
suckling young to tell their mother that all is well. It is particularly apt for this ` 
function because it can be produced without opening the mouth; so the kitten 
is able to maintain its hold on the teat and even swallow without interrupting 
the signal. It persists into later life and—depending on the situation and social 
context—adopts a number of meanings which diverge more or less from the 
| primary one. 


(1) When the mother cat approaches the nest, she purrs to reassure the 
young, and during suckling the combined purrs of mother and young 
enhance mutual comfort and the feeling of security. 

(2) A young cat wanting to solicit play from an adult may approach the 
latter purring. 


TABLE 25-1 (See text page 296) P 
S 
Vertical distances between items symbolize approximate placement of each item on a supposed continuum attack-defense-withdrawal ip 
(A). No such grading is possible for (B) because the degree of attachment is expressed through frequency and intensity rather than 
the particular kind of behavior. For further information see text. The items in each column have been listed regardless of the objects 
towards which they may be directed (prey, conspecific, heterospecific). 
A) Fighting Behavior 
ATTACK MOTOR ACTIVITIES 
LOCOMOTION BITING FOREPAW HIND PAW HEAD MOVEMENTS POSTURES VOCALIZATIONS 
Rush tow. Nape Pull toward Wave Erect Caterwaul 
Walk erect Neck neck only Oblique squint Hindquarters 
opponents high 
hindlegs 8 Snarl 
Growl 
Stalking Back body Pull tow. Low Front low 
run 
Strike at Arched 
Stalk Elbow. sides, back back Hiss 
head : 
opponent's Kick Level 
Walk paws Hindqu. 
low 
Defense Mouth to Push away Withdraw Shrinking Spit 
mouth crouch 
Roll over 
Shriek 
With- Slink g 
drawal away a 
4 > 
Flight 8 
(gallop) S 


B) Attachment 


ACTIVITIES 
derived from mother-infant 
and sexual behavior 


PLAY 


VOCALIZATIONS 


RESTING POSITIONS 


Suckle 
Allogrooming 


Rubbing 

heads 

sides 

shoulders 

back under chin 
of partner 

tail over back 
of partner 


Head pushing 
("Köpfchengeben”) 


Follow 


Play fighting 


“King of the 
castle” 


Chase 


Predatory stalk 
and attack 


Purr 
Gurgle (“Gurren”) 


Low calls 


Close 
Bodies touching 


Head rests on 
partner's body 


sjuamaaoy 12unsuj fo „uonpdısupuz,, 
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(3) Conversely, a dominant cat approaching a young or inferior one in a 
friendly or playful mood may purr, again as reassurance. 

(4) An inferior cat or one already greatly weakened by sickness may purr inan 
attempt at appeasement when approached by a threatening cat or po- 
tential enemy. At first sight this may seem paradoxical, considering that in 
its original meaning the purr signals well-being. But probably in all the 
cases mentioned the message is basically one of appeasement and in 
human terms would mean: “I am only small, helpless, inoffensive, and 
innocuous!” 


Of the derivative meanings of purring, Hussel (1949, 1956), and Denis 
(1969) mention only the last. Hussel considers this to confute the opinion 
that the sound signifies well-being; Denis arrives at the same interpretation 
as myself. Additionally, however, he erroneously believes that adult wild cats 
(Felis silvestris) do not purr; but from his description it is clear that through- 
out his observations the animals were never completely at ease, and also that 
in the other social situations mentioned above he obviously did not pay 
attention to the possibility of purrs; he rightly observes that with increasing 
age purring as an expression of well-being decreases in frequency to an 
individually varying degree. 

Table 25-1 exemplifies yet again how varied the connections or functional 
circuits may be in which some instinct movements are performed, their 
coordinations and the threshold values for their elicitation varying accord- 
ingly. 

The arrangement along a continuum attack-defense-withdrawal in section 
A does not mean that the behavior pattern concerned can appear only where 
it is shown here. The stalking run, for example, occurs not only when the cat's 
mood is almost precisely midway between carefree approach and complete 
reserve; but in this mood it is easiest to elicit and the cat persists longest with 
it. In other words, the point on the continuum at which a behavior is recorded 
roughly indicates the state in which the threshold of elicitation is lowest and 
the duration of performance longest or the frequency greatest. For this 
reason it is also possible to have other combinations of behaviors, simul- 
taneously or sequentially performed, than those apparently indicated here by 
the fact that they are noted at roughly the same level on the continuum. It 
would, therefore, be quite misleading to draw horizontal lines across the table. 

As can be seen, almost all motor patterns and vocalizations of fighting and 
threat behavior occur both in attack and defense, some of them also in prey- 
catching, and all in play. The same is correspondingly true of the behavior 
patterns of courtship, mating, the rearing of young, the young in relation to 
the mother, and the social intercourse of animals of the same age. Thus, the 
table shows more convincingly than any amount of words how absurd it is to 
think it possible to extract or eliminate “Aggression” from all this and yet 
leave the remainder of the system intact. At the outside, only a few of the many 
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possible and actually occurring combinations of a number of behavior patterns 
recorded here constitute " Aggression”! 

These, though but a few of many (Leyhausen 19654, 19674), are particu- 
larly instructive examples of why we should learn to stop naming movements 
after a function, as has been the predominant custom hitherto. Especially 
when investigating the behavior of mammals, this can lead to confusion 
in many ways. Within the general functional balance, which varies in 
accordance with the Relative Hierarchy of Moods, the individual instinct 
movement can take on different functions, but is not itself defined by the 
“goal” or “purpose” of the functional circuit currently in control. This is 
not to say that in its evolution the instinct movement is not subject to 
function-directed selection. The tree ocelots (Leopardus wiedi; Leyhausen 
1963) quite certainly owe the enormous mobility of their hind foot and paw to 
selection pressures which compelled them in the course of their evolution to 
adapt more strongly to arboreal life than other cats; but simultaneously the 
hind paw thus becomes a gripping organ and is used as such by the animals 
not only when climbing in branches but also during play and fighting. In our 
investigations this often results in our seeing the motor pattern not im- 
mediately, or not most frequently and conspicuously, or even hardly ever in 
the functional context whose selection originally led to its development. In 
homo sapiens the kiss seems to us to be mainly a component of sexual 
behavior, but it can also express affection between parent and child, friend- 
ship, or even subordination. It evolved, however, as mouth-to-mouth feed- 
ing during weaning. In this original function it virtually never occurs in the 
child-rearing of civilized man. An ethologist from Mars, who regarded the 
kiss as defined by its main (i.e., most frequent) function and wanted to name it 
accordingly, would probably call it “pressure on mouth of sexual partner” or 
something similar. With the “neutral” word kiss, everyday language has long 
since made allowance for the varied functional uses of this instinct movement. 
In ethology individual instinct movements have already sometimes happened 
to be named— mostly, no doubt, quite without reflection—in terms descriptive 
of their motor coordination and sequence rather than their actual or assumed 
function (e.g. “jaw clapping” in cichlids, Seitz 1949). For practical as well as 
theoretical reasons, it would be advisable to make this procedure the general 
rule. 
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Remarks on the 
Nomenclature of the Felidae 


en 


Quite early in the course of my research it became obvious that the classifi- 
cation of the cat family generally accepted at the time did not always fit in 
with the results of my investigations of behavior. Some examples have been 
mentioned in the present text. It was also clear, however, that, if a new 
arrangement is to correspond better to the relationships within the family, it 
cannot be based on behavioral characteristics alone. Consequently, more than 
ten years ago I made a start on morphological investigations of my own, in 
particular taking a fresh look at publications on systematics which were based 
on a comparison of characteristics of skull morphology. At the same time, in 
cooperation with other institutions I collected all available data capable of 
being used to shed light on species relationships, especially the more recent 
findings of cytogenetics. Neither the collection of material nor its analysis 
is complete; this will take a long time yet. Nevertheless, a fairly clear picture 
has meanwhile emerged of what the later revision of the classification and 
nomenclature will probably look like, although one or two minor alterations 
may still be necessary. 

In the text I have basically used the nomenclature of Pocock (1917), 
slightly simplified. Below I give the new arrangement. As this is not the place 
to publish the supporting material in detail, the reader is requested to regard 
it as a working hypothesis or even pure speculation, whichever he prefers, and 
to see for himself whether and to what extent its acceptance makes some 
of the observations reported more plausible. To help him find his way around 
more easily, the names of the genera or subgenera commonly in use hitherto 
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have, where appropriate, been added in parentheses. The sequence of group- 
ings I regard as genuine genera naturally cannot express a strict sequence of 
relationship. At the very least this could only be attained by a three-dimensional 
illustration. 

Except for the special position of Acinonyx, which points to its having 
branched off from the main line of cats very early, I do not regard a division 
into subfamilies within the Felidae as justified; subgenera likewise seem to me 
quite superfluous, with perhaps the sole exception of Prionailurus (Mayailu- 
rus) iriomotensis. The peculiarities of this species make it appear that it is a 
highly interesting link between the genera Prionailurus, Pardofelis, and Pro- 
felis, whereby the overwhelming majority of characteristics unmistakably 
indicates the first of these. 


GERMAN ENGLISH 
FAMILY: FELIDAE KATZENARTIGE CATS 
RAUBTIERE 
Ist Sub-family: Acinonychinae 
Genus: Acinonyx Brookes, 1828 
Species: A. jubatus (Schreber, 1776) Gepard Cheetah 
2nd Sub-family: Felinae 
Genus: Prionailurus Severtzow, 1858 
Species: P. bengalensis (Kerr, 1792) Bengalkatze Leopard Cat 
P. rubiginosus (Geoffroy, 1834) Rostkatze Rusty-spotted Cat 
P. viverrinus (Bennett, 1833) Fischkatze Fishing Cat 
P. planiceps (Vigors and Horsfield, 1827) Flachkopf- Flat-headed Cat 
katze 
P. (Mayailurus) iriomotensis (Imaizumi, Iriomote- Iriomote Cat 
1967) Katze 
Genus: Leopardus Gray, 1842 
Species: L. pardalis (Linne, 1758) Ozelot Ocelot 
L. wiedi (Schinz, 1821) Baumozelot, Tree Ocelot, Margay 
Lang- 
schwanz- 
katze 
L. tigrinus (Schreber, 1777) Ozelotkatze, TigerCat, LittleSpotted Cat, 
Tigerkatze Ocelot Cat 
L. (Oncifelis) guigna (Molina, 1810) Nachtkatze Kodkod 
L. (Oncifelis) geoffroyi (d'Orbigny and Kleinfleck- Geoffroy's Cat 
Gervais, 1843) katze 
Genus: Lynchailurus Severtzow, 1858 
Species: L. pajeros (Desmarest, 1816) Pampaskatze Pampas Cat 
Genus: Oreailurus Cabrera, 1941 
Species: O. jacobita (Cornalia, 1856) Bergkatze Andean Cat 
Genus: Herpailurus Severtzow, 1858 
Species: H. yagouaroundi (Geoffroy, 1803) Wieselkatze Jaguarundi 
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GERMAN ENGLISH 
2nd Sub-family: Felinae (continued) 
Genus: Felis Linne, 1758 
Superspecies: Felis silvestris (Schreber, 1777) 
comprising F: silvestris (Schreber, 1777) Europaische European W ild Cat 
Wildkatze 
F. libyca (Forster, 1780) Falbkatze African Wild Cat 
F. ornata (Gray, 1832) Steppenkatze Indian Desert Cat 
each with numerous sub-species 
Species: F. thinobia (Ognev, 1927) Barchankatze Turkestan Desert Cat 
F. margarita (Loche, 1858) Sandkatze African Desert Cat 
F. bieti (Milne-Edwards, 1892) Graukatze Mongolian Desert Cat 
F. nigripes (Burchell, 1822) Schwarzfuss- Black-footed Cat 
katze 
F. (Otocolobus) manul (Pallas, 1776) Manul Pallas’ Cat 
F. (Chaus) chaus (Güldenstädt, 1776) Rohrkatze Jungle Cat 
Genus: Leptailurus Severtzow, 1858 
Species: L. serval (Schreber, 1776) Serval Serval Cat 
Genus: Lynx Kerr, 1782 
Species: L. lynx (Linne, 1758) Eurasischer Eurasian Lynx 
Luchs 
L. canadensis (Kerr, 1792) Kanadaluchs Canada Lynx 
L. pardinus (Temminck, 1824) Pardelluchs Spanish Lynx 
L. rufus (Schreber, 1777) Rotluchs Bobcat 
Genus: Pardofelis Severtzow, 1858 
Species: P. marmorata (Martin, 1836) Marmorkatze Marbled Cat 
P. badia (Gray, 1874) Borneo-Katze Bornean Red Cat 
Genus: Profelis Severtzow, 1858 
Species: P. temmincki (V igors and Horsfield, 1827) Asiatische Asian Golden Cat, 
Goldkatze Temminck's Cat 
P. tristis (Milne-Edwards, 1872) Tibet-Gold- Tibetan Cat 
katze 
P. aurata (Temminck, 1827) Afrikanische African Golden Cat, 
Goldkatze African Tiger Cat 
P. (Caracal) caracal (Schreber, 1776) Karakal Caracal 
P. (Puma) concolor (Linne, 1771) Puma Puma, Mountain Lion 
Genus: Uncia Gray, 1854 
Species: U. uncia (Schreber, 1775) Schnee- Snow Leopard, Ounce 
leopard, 
Irbis 
Genus: Neofelis Gray, 1867 
Species: N. nebulosa (Griffith, 1821) Nebelparder Clouded Leopard 
N. tigris (Linné, 1758) Tiger Tiger 
Genus: Panthera Oken, 1816 
Species: P. pardus (Linné, 1758) Leopard Leopard 
P. onca (Linné, 1758) Jaguar Jaguar 
P. leo (Linné, 1758) Löwe Lion 


Species Index 


Fr u RE PO TTI 


(Page numbers in parentheses indicate figure captions.) 


Aardwolf, 211 

Acinonyx, 45, 206 

Ammophila, xiii 

Antelope, 22, 126, 144, 145, 151 
Anthropoid, 49, 239 

Arctoid, 132 

Astatotilapia, 135, 239 

Atilax, 146 


Baboon, 234 
Badger, 14, 60, 65, 212 
Bear, 68, 211 
black, 162, (213) 
polar, 51 
Beaver, 34 
Beetle, 51 
Big cats, Large cat species, 26, 31, 49, 50, 55, 
57, 60, 62, 92, 93, 110, 118, 128, 153, 
163, 168, 254, 255, 258, 293 
Bird, 8, 16, 17, 18, 25, 31, 32, 44, 45, 48, 49, 
50, 54, 55, 65, 71, 76, 78, 79, 80, 126, 
149, 150, 175, 264 
migratory, 258 
of prey, large, 162 
Blackbird, 44, 50, 63 
Black-footed cat, 21, 45, 49, (61), 62, 95, 
105, 107, 128, 147, (247), 260, 261, 
(262), 271, (271), (274), 279, 280 
Boar, wild, 29 
Bobcat, 45, 47, 48, 49, 50, 54, 55, 63, (171), 
218, 224 
“Braut”, see Black-footed cat 
“Bueno”, see Tree ocelot 


Buffalo, 22, (24), 25, 26, 27, 30, 55, 110, 
(116), 146, 153 
domestic, 22, 31, (113), (116), 118, 123, 
148, 149 


Canidae, Canids, 34, 51, 52, 57, 60, 67, 210, 
247 
Capybara, 152, 153 
Caracal, 20, 21, 48, 49, 50, 55, 71, (113), 
114, 170, 281 
Caracal, see also Profelis, 45, 202 
Carnivore, xiv, 27, 32, 34, 51, 60, 62, 65, 92, 
107, 110, 115, 118, 143, 146, 148, 153, 
168, 189, 200, 210, 212, 215, 247, 279 
land, 133, 247 
placental, 71 
Cat, Cat species (general), xiv, xv, 3,21, 24, 26, 
33, 34, 49, 50, 57, 59, 60, 62, 63, 64, 65, 
67, 68, 71, 74, 92, 93, 104, 106, 107, 
110, 111, 115, 118, 119, 120, 122, 123, 
124, 125, 127, 132, 133, 134, 137, 138, 
140, 141, 142, 143, 144, 146, 147, 155, 
160, 161, 162, 163, 167, 168, 170, 210, 
214, 218, 221, 223, 242, 255, 256, 259, 
261, 265, 287, 290, 291, 292, 293, 296, 
297 
“bomb site”, 78 
bush, 281 
domestic, xiv, 5, 6, 7, (7), 8, (8), 9, (9), 
(10), 14, 15, 16, 17, 18, 19, (19), 21, 26, 
27, 28, 29, 30, (30), 31, (31), 32, 33, 34, 
36, 37, 38, 39, 44, 45, 46, (46), 48, 49, 
50, 52, 54, 55, 57, (58), 60, 61, 63, 64, 
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Cat, domestic, (cont. ) 
65, (66), 67, 68, 71, 72, 73, 74, 75, 76, 
77, (77), 78, 79, 80, 81, 82, (82), 83, 84, 
85, 86, 88, 89, 90, 91, 92, 93, 95, 97, 98, 
99, (99), 100, 101, 102, 103, 104, 105, 
106, 107, 108, 109, (109), (121), (122), 
123, (123), 124, 128, 129, (129), 130, 
131, (131), 134, 135, 136, 137, 138, 
139, 141, 147, 155, 157, 158, (158), 
159, 160, (161), 162, 164, (165), 166, 
(166), 167, (167), 168, 169, 170, (171), 
(172), 173, (173), 174, 175, (176), 177, 
(178), 179, (180), 181, 182, 183, 184, 
185, (185), 186, (186), 187, (187), 188, 
189, 190, (190), 191, 192, 193, 194, 
196, 197, 198, 200, (207), 215, 217, 
218, 219, 220, 221, 224, 225, 226, 228, 
229, 231, 232, 233, 234, (234), 235, 
(235), 236, 237, (237), 238, 239, 240, 
241, (242), 244, 245, (245), 247, (247), 
248, (248), 249, (249), 250, (250), 251, 
(251), 252, (253), 254, (254), 255, 256, 
257, 258, 260, 261, (261), 262, (262), 
263, 264, 265, 271, (271), 272, 273, 274, 
275, (275), 276, 277, 278, 279, 280, 
281, 284, 285, 286, 287, 289, (289), 
290, 291, (292), 293, 296 
forest, 281 
New World, 49, 50 
Old World, 49 
pedigree, 263 
plains, 281 
South American, 49 
wild forms of, xiv, 91, 106, 123 
Cattle, wild, 110 
Cheetah, 14, 20, 21, 26, 31, 45, 49, 57, (58), 
71, 88, 92, 105, 111, (115), 118, (124), 
143, 144, 147, 200, (207), 218, 222, 
227, 279, 281, (284) 
Chick, (12), 66 
day-old, 63, 79, 104, (121), 123 
Chicken, 11, (20), 29, 34, 45, 50, 55, (58), 
76, (90), 95, 123, (124), 128, 147, 287 
Chimpanzee, 140, 240 
Cichlid, xiii, 179, 181, 297 
Civet, African, 27, 52, 212 
Civet, large Indian, 32, 52, 211, 212, 222 
Civet, small Indian, 54 
Civettictis civetta, 27 
Clouded leopard, xv, 15, 26, (206) 
Coati, 56, 65 
Cockchafer, 76 
Colocolo, 206 
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Coyote, 272 

Crab, 146 

Crocodile, 4 

Crossarchus obscurus, 71 
Crow, 55 

Cryptoprocta, 191, 293 


Dasycercus, 52 
Dasycercus cristicauda, 71 
Dasyurid, 210 
Deer, 32, 152, 228 
Deer, roe, 79 
Desert cat, Turkestan, 223 
Didelphis virginiana, 52 
Dog, 65, 104, 160, 162, 190, 191, 193, 194, 
211,213,214, 223, 258, 277, 279, 284, 285 
alsatian, 285 
bush, 211, 214 
Cape hunting, 34, 143 
collie, 191, (214) 
Eskimo, 190 
husky, 191 
terrier, 285 
Domestic animal, 93 
Donkey, 34 
Dormouse, garden, 76 
Duck, 20, 22, 55, 97, (124) 
surface-feeding, xiii 


Eagle, 163 

Edentate, 32 

Elephant, 32, 228 
Experimental animal, xiv 


“Family cat”, 273 

Fanaloka, (211) 

Felidae, Felids, 33, 44, 51, 52, 54, 55, 57, 60, 
133, 162, 222, 223, 247, 281, 293 

Felinae, 57 

Felis, 49, 170, 200, 202, 206, (207), 215, 281 

Felis nigripes, 62 

Felis silvestris libyca, 45 

Felis silvestris silvestris, 45,91, 218, 296 

Felis thinobia, 223 

Fennec, 35 

Finch, Australian zebra, 115 

Finch, Bengalese, 115 

Fish, 125, 146, 239, 249 

Fishing cat, 20, 21, 45, 49, 52, 55, 110, 125, 
146, 147, 232, 287, 288 

Flat-headed cat, 62, 146, 222, 281 

Fly, common house, 18, 36, 76 

Fox, 6, 7, (10), 34, 51, 63, 120, 122, 162 
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bat-eared, (212) 

red, (212) 
“Freda”, see Serval 
Frog, 76, 146 


Game animal, 79 

Game bird, 79 

Game herds, 228 

Gaur, 27 

Gazelle, 92 

Thomson'’s, (115), 153 

Gemsbok, 151 

Genet, 33, 52, (53), 54, 60, 61, 62, 90, (90), 
206, 212 

Genetta, 170, 281 

Genetta abyssinica, 54 

Genetta genetta, 54 

Geoffroy’s cat, 46, 49, 218 

Giraffe, 146 

Gnu, see Wildebeest 

Goat, 22, 50, 55, 111, 113, (113), 114, 115, 
123, 147, 148, 152 

Golden cat, African, 21, 49, 50, 52, 55, 143, 
147, (205), 206, 210, 215, 216, 280, 281 

Golden cat, Asian, 21, 45, 49, 52, 55, 62, 
103, 125, (201), (202), 215, 281, (284) 

Goose, 71 

Grasshopper, 18, 36, 76 

Grouse, 63 

Guinea pig, 21, 33, 34, 55, 66, 95, 96, (113), 
114, (125), 128 


Hamster, European, 34, 255 

Hamster, golden, 126, (127) 

Hare, 79 

Hawk, 63 

Hemigalus, 281 

Hemigalus derbyanus, 65 

Hen, 4, 20, 21, 34, 63, 133, 225 

Heron, 63 

Herpailurus, 206 

Herpestes edwardsi, 54 

Herpestes ichneumon, 54 

Herpestoid, 132 

Homo sapiens, 297 

Hoofed animals, 27 

Horned animals, 32 

Horse, 55, 136 

Human being, 78, 88, 89, 93, 145, 160, 162, 
168, 175, 189, 190, 194, 229, 236, 241, 
260, 265, (266) 

Hyaenidae, Hyenids, 52, 247 

Hybrid 
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Black-footed cat x domestic cat, 95, 
(192) 
& Domestic cat x 2 hybrid ( #leopard cat 
x 2 domestic cat), (108), (192) 
Leopard cat x domestic cat, 21, 45, 93, 
95, 96, (201) 
Leopard cat Rı, 140 
Leopard x jaguar, xv 
Leopard * lion, xv, (208), 271 
Tiger x lion, xv 
Hydrochoerus capybara, 152 
Hyena, 26, 60, 210, 214 
spotted, 34, 143 
striped, 34, 211, (213) 


Ichneumon, (211) 

Insect, 7, 18, 76, 92 
Insectivore, 32, 52, 76, 132 
Iriomote cat, 218 


Jackal, 272 

Jaguar, xv, 152, 153, 212, 215, 269 
Jaguarundi, 144, 206 

Jay, 54, 63 

Junglefowl, 149 


King cobra, 71 
Kob, Uganda, 144, 145 
Kusimanse, 68, 71 


Langur, 150 

Leopard, xv, 22, 50, 55, (58), 63, 68, 92, 
111, 113, (113), 114, 115, 133, 147, 
148, 149, 150, 152, 212, 215, 218, 223, 
224, 258, (268), 271, 281, 285 

Leopard cat 

Indian, 21, 45, 49, 71, 95, 96, (201), 222 
Tsushima, 79 

Leopardus, 202, 206 

Leopardus geoffroyi, 123, 202, 218 

Leopardus guigna, 202 

Leopardus pardalis, 202 

Leopardus tigrinus, xiv, 202 

Leopardus wiedi, 16, 66, 202, 223, 297 

Leptailurus, 206 

Leptailurus serval, xiv, 45 

Linsang, (211) 

Lion, xv, 12, 13, (13), (14), (15), 22, 23, 
(23), 24, (24), 25, (25), 26, 27, 31, 39, 
55, (59), (61), 63, 92, 95, 100, 105, 110, 
111, 114, 118, 123, 136, 137, 141, 142, 
143, 144, 145, 148, 150, 151, (151), 
153, 163, 168, 170, 177, (207), 211, 


320 


Lion, (cont.) 
212, 215, 216, 218, 221, 223, 227, 228 
229, 230, 231, 254, (256), 258, (259), 
(268), 271, 281, 291 
Indian, 50, (116), 118, 123, 146, 148, 149, 
230 
Kalahari, 151 
maned, 144, 145, 146 
North African, 230 
Lizard, 21, 71, 76 
Lonchura striata f. domestica, 115 
Lynchailurus, 206 
Lynx, 20, 21, 48, 49, 206, 247, 287 
Canada, 218, 219, 223, 224 
Carpathian, 45 
European, 22, 49, 55, 63, 122, 123, 179, 
218, 223, 247 
North American, 49 
Lynx, 49, 206 
Lynx canadensis, 224 
Lynx rufus, 45, 224 
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M3, M4 etc., see Cat, domestic 
Mammal, 17, 31, 32, 34, 45, 48, 49, 51, 62, 
119, 132, 133, 140, 141, 142, 189, 210, 
217, 228, 231, 239, 242, 255, 258, 297 
carnivorous, 32 
Man, xiv, 231, 242, 297 
Marbled cat, 26 
Margay, see Tree ocelot 
Marsupial, 210 
carnivorous, 32, 52, 71, 132 
Marten, 38 
beech, 16, 21, 29, 34, 55, 67, 76, 128, 133 
Meerkat, 54, 92 
Melolontha vulgaris, 76 
Mole, 76 
Mongoose 
African, 54 
banded, 54 
black-legged, (211) 
dwarf, 54, (211) 
Indian gray, 54, 210 
Madagascar, (211) 
marsh, 68, 146 
white-tailed, (211) 
Monkey, 149, 150, 239 
catarrhine, 49 
New World, 49 
Old World, 49 
platyrrhine, 49 
rhesus, 234 
Moth, 126 
Mouse, 7, 9, (9), (10), 17, 18, (19), 21, 29, 
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30, (31), 32, 39, 55, 63, 65, 66, 67, 68, 
76, 78, 79, 80, 81, 82, 83, 84, 85, 86, 88, 
89, 92, 95, 100, 102, 104, 121, 123, 128, 
129, (129), 130, 131, (131), 132, 134, 
135, 136, 137, 139, 140, 146, 147, 160, 
175, 286 
dancing, 101 
field, 79 
house, 101 
Mudskipper, 146 
Mungos mungo, 54 
“Muschi”, see Ocelot cat 
Mustelidae, Mustelids, 33, 52, 60, 67, 78, 94 
128, 133, 134, 210, 211, 214 


Nandinia, 32, 147, 170 

Nasua rufa, 56 

“Natalie”, see Hybrid, Leopard cat x 
domestic cat 

Neofelis, 202 

Nuthatch, 63 


Ocelot, 21, 46, 48, 49, 63 

Ocelot cat, xiv, (7), 9, (9), (10), (11), (16), 
17, 20, (20), 21, 26, 27, 28, 29, 36, 37, 
(40), (43), 45, 46, (46), 47, (47), 48, 49, 
55, 57, 63, 65, 66, 68, (70), 77, 123, 
128, 151, (161), 193, 241, (292) 

Omnivore, 132 

Opossum, 210 

Oreailurus, 206 

Orthoptera, xiii 

Otter, 68 

Ounce, 210 see also Snow leopard 

Owl, 63, 69, 128 


Palm civet, 34, 54, 60, (61) 

Palm civet, banded, 65, 212 

Pampas cat, 206 

Panthera, 114, 206, 215, 291 

Panthera leo, 206 

Panthera onca, 206 

Panthera pardus, 206 

Paradoxurus hermaphroditus, 32, 34,54 

Pardofelis marmorata, 26 

Partridge, 63, 79 

Peccary, 152 

Periophthalmus, 146 

Pheasant, 79 

Pigeon, 19, 20, 21, 45, 46, 56, 76, 133, 234 

Plover, ringed, 258 

Polecat, 21, 33, 34, 55, 61, 63, 65, 68, 76, 94, 
110, 146, 151, 162, 210, 215, 292, 293 

Prey animal, see Subject Index 
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Primate, xiii, xiv, 52, 132, 228, 240 

Prionailurus, 200, 202, 215, 222 

Prionailurus bengalensis, 200, 202, 222 

Prionailurus b. manchuricus, 79 

Prionailurus iriomotensis, 200 

Prionailurus planiceps, 62, 200, 222 

Prionailurus rubiginosus, 200 

Prionailurus viverrinus, 45, 200 

Procyonid, 52, 60, 211 

Profelis, 50, 200 

Profelis aurata, 50, 200, 202, 206, 280 

Profelis caracal, 45, 50 

Profelis puma, 50 

Profelis temmincki, 50, 62, 103, 200 

“Pudge”, see Hybrid, & Domestic cat x 
È hybrid 

Puma, see also Profelis, 202,281 

Puma, xv, 15, 20, 21, 46, 47, 48, 49, 50, 55, 
57, (124), 133, 170, 218, 221, 222, 223, 
271, 281 

Python, 71 


Rabbit, 21, 34, (40), 45, 55, 66, 79, 80, 123, 
162, 220, 221, 287 
domestic 110 
wild 76 
Raccoon, 146 
Rat, 3, 17, 21, 32, 34, 50, (53), 55, 57, 66, 
68, (70), 74, 76, 77, (77), 78, 86, 88, 95, 
96, 100, 101, 102, 103, 108, (108), 109, 
114, 120, 123, 126, 131, 132, 133, 139, 
146, 147, 160, 286, 287 
Norway, (8), 27, 28, (29), 34, 45, 60, 61, 
63, 77, 78, 128, 193, 210 
Redstart, common, 78 
Reptile, 32 
Rodent, 16, 17, 30, 51, 52, 63, 78, 79, 80, 
132, 189, 210, 214 
Rodent, predatory, 34 


Sarcophilus harrisi, 71 

Serval, xiv, 11, (12), 17, (19), 20, 21, 33, 45, 
47, (47), 48, 49, 55, (58), 62, 63, 93, 95, 
96, 97, 120, 123, 125, (125), 126, (127), 
139, 200, 206, (208), 210, 222, 250, 260 

Shrew, 76 

Skunk, 60, 212 

Small cats, Smaller cat species, Small wild 
cat species, 27, 62, 91, 92, 93, 105, 110, 
136, 153, 218, 279, 280, 281 

Small game, 80 

Snail, 68 

Snake, 71, 76, 126 

coral, 71 
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Snow leopard, xv, 215 

Songbird, 16, 78, 80, 258 

Sparrow, (7), 8, 9, (10), 16, (16), (19), 21, 
(30), 38, 39, 45, (46), 48, 49, 50, 65, 67, 
128, 147, 287 

Speothos venaticus, 214 

Squirrel, 76 

Stickleback, xiii, 179, 181 

Stoat, 34, 55, 76, 114, 133 

Suricata, 95 


Taeniopygia guttata castanotis, 115 

Tapir, 152 

Tasmanian devil, 71 

Thrush, 106 

Tiger, xv, 22, 27, 29, 30, 50, (58), 60, 68, 88, 
92, 93, 105, 110, (113), (116), 118, 
123, 136, 143, 153, 167, 168, (171), 
177, 212, 218, 222, 223, 224, 258, 281 

Toad, 76 

Tree ocelot, 16, 21, 26, 30, 46, 49, 66, (67), 
95, 107, (207), 223, (247), 265, (266), 
297 

Turdus merula, 44 

Turkey, 254 


Uncia, 206 
"Ur-Cat”, 222 
Ursidae, 35, 52, 57, 60, 210, 247 


Vertebrate, 32, 34, 163, 188, 241 

Viverra, 281 

Viverra zibetha, 222 

Viverricula, 52, 54 

Viverridae, Viverrids, 52, 54, 55, 60, 62, 65, 
71, 170, 210, 214, 281, 293 


W1, W2, etc., see Cat, domestic 
Warthog, 123 
Weasel, 33, 34, 55, 78, 133 
Wild cat (species), 91, 103, 123, 200, 218, 
219, 224, 238, 243 
African (Abyssinian), 45, 49, (59), (184), 
290 
European, 22, 45, 48, 49, 55, 62, 63, 65, 
66, 67, 76, 79, 86, 88, 91, 123, 162, 
218, 287, 288, 289, 290, 296 
Slovakian, 79 
Wildebeest, 114, 150, 151, (151), 153 
Wolf, 34, 35, 143, 190, 213, 214, 215 
Wolverine, 60 


Zebra, 39, (116), 143, 150, 153 
Zebu, 118 
Zebu, dwarf, 94 


J ———————— nee 
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(Page numbers in parentheses indicate figure captions.) 


Accumulation (of action-specific energy), 36, 
37,91, 100, 122, 123, 134, 136, 167, 
179, 239, 261, 279 

symptom of, 248 

Acquired = peristolabile, see Characteristic 

Action-specific energy, 36, 134, 135, 238, 
279 

Actogenesis, 4, 103 

Adaptability, 3 

Adaptation, 3, 45, 62, 278 

Adaptive, see Natural selection 

“Adoption,” 276 

Adrenaline, 170, 183, 193 

Affection, 297 

Afference, 135, 263 

After-discharge, 30, 279 

Aftereffect, 104, 278 

Aftereffect (electrostimulation), 99, 100 

Aftersearch, 18 

Aggression, 4, 133, 296, 297 

“predatory,” 132 
“pure,” 179, 193, 197, 198 

Aggressive mood, 210 

Aggressive threat, see Threat, offensive 

Aggressiveness, 28, 225, 268 

Aggressor, see Attacker 

Aiming (at prey), (113), 145 

“All clear,” 280 

Alternative licking, 120, (121), (124), 275, 
276 

Alternative lying, 120, (121), (124) 

Alternative movement, 38, 44, 174, 275 

Alternative sniffing, (167), (172), 184, 186, 
235 


Amygdala, 86 
Anal check, 158, (158), (161), 164, (165) 
Anal region, 69, 260 
Analysis, qualitative, xv, 3 
Analysis, quantitative, xv 
“Angling,” 18, (19), 57, 64, 84, 122, 135, 
137, 139, 146 
Angling game, 125, 139 
Antlers, 110 
“Anxiety play,” 120 
Appeasing sound, 296 
Appetence, 75, 135, 136, 137, 138, 141, 255, 
260, 265 
hierarchy of, 135 
Appetence curve, 255 
Appetitive act/action, 136, 137, 140, 142 
Appetitive activity, 134 
Appetitive behavior, 64, 99, 135, 138, 197 
Approach, 161, (165), 168, 183, 256, 296 
playful, 184 
to prey, 6, 68, 119, 137, 149 
Arboreal life, 16, 297 
Arch 
defensive, 197, 206 
threatening, 173, 206, (208), 210, (212), 
215 
Arched back (posture), 174, 190, 191, 193, 
196 
Arching, 82, 84, 190, 191, 198, 285 
Area praemotorea, 141 
Area praeoptica, 98 
ARM, see Releasing mechanism 
Artery, carotid, 31 
Arousal, 140 


Subject Index 


Asphyxiation, 114, (151) 
Atrophy (instinct), 100, 101, 130, 133, 244 
Atropine sulfate, 97 
Attack, 32, 168, 183, 191, 193, 196, 198, 
215, 225, 236, 242, 294, 296 
on conspecific, 133, 159, 163, 170, (176), 
177, (178), 179, 181, 200, 229, 235, 
238, 271 
elicitation of, 179, 181 
method of, 15, 27, 151, 163, 177, 189, 
210, 214, 215 
mock, 193 
object of, 174, 186 
playful, 23 et seq. 
by prey, 28, 77 
on prey, 19, 22, 27, 28, 30, 32, 77, 106, 
(116), 125, 133, 135, 138, 141, 148, 
150, 167 
“pure,” see Aggression, “pure” 
surprise, 78, 189 
Attacker, 23, 24, 25, 173, 174, 183, 184, 185, 
186, 187, 189, 210, 213, 215, 216 
Attacking, 14, 15, 25, 187, 197, 210, 237, 
239 
Attacking behavior, 170, 177, 180, 183, 189, 
190, 197, 198, 287 
Attacking bite, 177 
Attacking mood, 181, 191, 192, 193, 194, 
195, 196, 197 
Attacking posture, 181, 235 
Attainment, 140 
Attention, arousal of, 72 
“Automatic pilot,” 33 
Automatism, central nervous, 119 
Autoradiography, 264 
Auxiliary activity, 292 


“Baby minding,” 287 
Balance 
biological, 153 
ecological, 153 
Bathing, 146 
Battlefield, 174, 257 
Battlesong, see Caterwauling 
Begging, (87), 93 
Begging gesture, 86 
Behavior, 37, 103, 104, 106, 146, 196, 198, 
217, 236, 238, 239, 296, 297 
fighting, see Fighting 
“generic,” 62 
homosexual, 260, (261), 288 
human, xiv 
innate, 134 
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juvenile, 124, 294 
maternal, 265, 288, 294 
normal, 3, 4, 34, 62 
reproductive, see entries beginning with 
“Reproductive” 
sexual, see entries beginning with 
“Sexual” 
territorial, see entries beginning with 
“Territorial” 
toward humans, 241 et seq. 
toward prey, 64, 73, 86, 89, 103, 105, 138 
toward young, 288 
Behavior pattern, 54, 59, 90, 91, 94, 99, 104, 
106, 125, 127, 132, 135, 142, 146, 155, 
170, 196, 198, 200, 206, 211, 241, 258, 
273, 288, 296, 297 
“innate,” 4, 134, 141 
intensity-dependent, 91 
juvenile, 31 
“need-dependent,” 130 
peristostable, 5 
Behavior theory, xiii 
Behavioral convergency, xiv 
Behavioral deficiency, 97, 263 
Behavioral development, xiv, 3, 5 
Behavioral probability, 3, 26, 153 
Behavioral range, 3, 26 
Behavioral system, xiii, 4, 134, 197, 296 
Behavioral variability, xiii, 4, 15, 91, 232 
Behaviorism, 103, 140 
Biotope, 74, 79, 280 
Bird hunting, 79, 150 
Bird protection, 79 
Birth, 88, 89, 217, 268, 273, 276, 287 
Bisexual disposition, 260, 288 
Bite, 18, 107, 173, 174, 181, 183 
in back, 21, 34, 110, 151, 153 
in breast, 19, 27, 31, 34, 109, 153 
copulation (mount), 249, 291, 292, 293 
eating, 59, (59), 71 
grasping, 21, (40), (53), 126 
in head, 21, 32, 34, 115 
killing, 18, (20), 31, 32, 33, 34, 64, 66, 68, 
69, 71, 72, 74, 81, 83, 84, 89, 90, 92, 94, 
95, 96, 98, 99, 100, 101, 103, 107, 120, 
122, 124, 130, 134, 138, 141, 291, 293 
in nape, 19, (20), 21, 22, 23, 30, 32, 33, 
34, 35, 74, 91, 94, 96, 106, 107, 109, 
110, 114, 115, (116), 118, 138, 139, 
146, 147, 153, 173, 174, 177, 181 
in neck (side), 107, 109, 110, 111, 147, 
174 
in nose, 34, 110, 150, (151), 153 
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Bite, (cont. ) 
repeat, 33, 95, 98, 100, 148 
in shoulder, 19, 20, 31, 109, 110, 149 
in skull, 152, 153 
in throat, 27, 34, 107, (108), 109, 110, 
111, 115, (116), 118, 148, 149, 150, 
(151), 152, 153 
"Bite-and-shake,” 52 
“Bite-and-throw,” 51 
Biting, 18, 32, 34, 72, 100, 107, 123, 131, 
152, 174, 181, 183, 193, 197, 198, 254, 
268, 279, 291 
Biting attack, 32, 141, 197, 198, 210, 236 
“quiet,” 197, 198 
“Biting drive,” 98 
Biting inhibition, 213 
Biting pressure, 93 
Biting strength, 31, 152, 291 
Blindness, 71, 73, 273 
Blood 
drinking, 133 
loss of, 32 
Bluff, 191, 215 
Body contour (prey), 68, 69 
Body posture, 194, (194), 195 
Bolthole (for prey), 139 
Bond, 231 
mother-young, 242 
with nest, 258, 281 
with place, 217 
between siblings, 242 
with territory, 227 
Bottle, 66, 107 
Brain case, 33, 152 
Brain surgery, 248 
Brains (of prey), 56 
Brainstem, 262 
Brain stimulation, see Electrostimulation 
Bringing (prey to kittens), 78, 81, 82, 83, 
88, 89, 92, 104, 233, 292 
Bringing hypertrophy, 88 
“Broadside threat” (see also Display, right 
angle), (192), (212) 
Brotherhood, 224, 225, 226, 228, 230, 231 


Cage, laboratory, 101, 102, 105, 273 
Calling, 244, 263, 286 
Calling “mouse,” 88, 286 
Calling “rat,” 286 
Cannibalism, 133, 287, 289 
“Capriole,” 29, 126 
Carrying, 59 
prey, 30, 39, (43), 68, 82, 83, 84, 90, 119, 


Subject Index 


121, 128, 135, 137, 139, 286, 287, 292, 
(292) 
young, 30, 274, (275), 278, 279, 280, 290, 
291, 292, (292), 293 
Carrying distance, 277 
Carrying grip, 69, 291, 292, 293 
Castration, 88, 182, 265 
“Catch and throw,” 52, 120, 122, 123, (123), 
125 
Catching action, 65, 67 
Caterwauling, 174, 179, 184, 197, 225 
Catnip response, 260 
“Cats’ chorus,” 256 
Caution, 181, 188, 287 
Central nervous automatism, see Auto- 
matism 
Central nervous system (CNS), 73, 92,99, 
103, 107, 141, 142, 179 
“Ceremony,” 190, 237 
Challenging, 179, 225 
Chance, 140, 145 
“Changing of the guard” (lion), 228 
Changing location, 250 
Characteristic, 97, 146, 161, 162, 286 
fighting-eliciting, 181 
peristolabile, 4, 5, 74 
peristostable, 4, 5, 74, 106 
Chasing, 37, (40), 65, 81, 89, 135, 136, 137, 
143, 149, 150, 163, 258, 285, 286 
“Chatting” (Plaudern), 252, (253) 
Chewing, 57, 59, 60, 98, 130 
Chewing muscle, 59, 60 
Chewing side, 59, (59) 
Chin 
lifting, 202 
pulling in, 200, 202, 215 
stretching, 200 
Chlordiazepoxide, 197 
Chlorpromazine, 197 
“Circling,” (158), 258 
Circus training, 168 
Clasping, 12, (16), 37, (40), 125, 174, 181, 
183 
Clasping play, 124, (125) 
Claw sharpening, 244 
Climbing, 26, 297 
Climbing agility, 26 
Coaxing tone, 82, 83, 88, 89, 225, 286, 287 
Cohesion (of family, group, pride, etc.), 222 
231, 273 
Combat group (lion), 228 et seq. 
Communication, 145 
Community (cat), 233 et seq., 257, 290 


’ 


Subject Index 


Companion, 236 
Competition, 90, 96 
Component (of behavior), 45, 51, 73, 100, 
106, 119, 140, 141, 239, 264, 265 
“Conditioning,” 92, 197, 249 
electric shock, 197 
Confirmation, 100, 101 
Conflict, 135, 191, 196 
Conspecific, 74, 119, 133, 155, 160, 162, 168, 
177, 190, 191, 223, 236, 241, 242, 265, 
294 
Consummatory Act, 90, 135, 141, 183, 292 
Contact 
maintaining, 281 
severing, 168, 214, 215 
Coordinating center, 141 
Coordination, 91, 141, 142, 179, 296 z 
central nervous, 18, 59, 62, 68, 181, 198 
instinct/ taxis, 91 
of killing bite, 97, 99 
motor, 60, 81 
of prey-grasping, 99 
Copulation, 245, (253), 262, 263, (268), 271, 
291, 293 
end of, 258 
Corpus luteum hormone, 89, 98, 182 
Cortex, 141, 262, 263 
Cortex, sensory, 72 
Cortex, visual, 73 
Counterattack, 77, 187, 215 
Counterdefense, see Resistance 
Counterdisplay, 181 
Courage, 86, 179, 193, 220 
Courtship, 86, 173, 182, 217, 226, 247, 
(248), 254, 257, 265, 268, 296 
Courtship behavior, 241, 256 
Courtship phase, 255 
Cover, 16, 39, 193, 280 
rear, 164, 191 
Coveting food, 90 
Coveting prey, 90 
Cranium, 56 
“Creature of instinct,” 239 
Crevices, appetite for, 139 
Critical distance, 192 
Critical experiment, 94 
Critical period, see Sensitive period 
Crossroads (cat), 219 
Crouching, 6, 57, 64, 136, 181 
Crowding, 232 et seq. 
Cry (kitten), 275 et seq. 
Curiosity, 132, 157, 285 
Current level or state (of readiness), 91, 
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101, 120, 131, 135, 238, 239, 255, 278 
“Cut-off,” 168 
Cybernetics, 141 


Dancing (around prey), 122 
“Dancing for joy,” 29 
“Death shake,” 34, 50, 51, 52 
Defeat, 174, 179, 191, 225, 226 
Defecating, 223, 235 
Defense, 32, 126, 133, 180, 189, 191, 196, 
197, 198, 294, 296 
against conspecific, 90, 133, 164, (165), 
166, 168, (172), 174, 177, 185, (213), 
215, 236, 238, 242, 243, 257, 258, (262) 
against enemy, 133 
against prey, 15 
means of, 183, 193 
of nest, 189, 193, 285, 287 
of territory, see Territorial defense 
of young, 273, 281, 287 
Defense zone (brain), 197, 198 
Defensive action, 77, 239 
Defensive attack, 185, 193, 197, 198, 284, 
285 
Defensive behavior, 77, 98, 170, 183 et seq., 
189, 190, 196, 197, 200 
Defensive hissing, 193 
Defensive mood (propensity), 183, 191, 193, 
194, 195, 197 
Defensive movement, 52, 106, 271 
Defensive posture, 131, (131), 158, 159, 
174, 183, 184, 186, 191, 210, 213,236, 
(237) 
Defensive reaction, 196, 198 
Defensive shriek, 184, 251 
Defensive tactic, 183 
“Demonstrating how,” 90, 104 
Dentition, see Tooth 
Dentition, second, 92, 93 
“Deputy kitten,” 89 
Despot, 234, 238 
Deterrent, 226 
Development, 4, 107, 119, 134, 142, 233, 
265, 286 
juvenile, 89, 103, 120, 145, 240, 292 
of killing, 92, 95, 96, 97, 101, 102 
Developmental factor, 101 
Developmental history, 4 
Developmental lead, 233 
Developmental period (phase), 91, 94, 95, 
97, 242, 265 
Developmental process, 90, 93 
Dew claw, 111, 143, 147 
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Disbanding (family), 93, 233, 273, 281, 289, 
290 
Disgust, expression of, 259 
Displacement, see entries beginning with 
“Alternative” 
Display, 190, 223, 239, 256 
mobile threat, 200, (201), (207), (212), 
215, 223 
right angle, 200, (202), (205), (207), 215 
“Display-braking,” 14 
Display claw-sharpening, 174, 223 
Display coloration, 239 
Dissection (of dead prey), 109, (113), 114 
Distortion (of movement), 119, 125 
Domestication, 91, 95, 218, 238, 241, 244, 
290 
result of, 45, 123 
Dragging 
female, 291, 293 
prey, (21), (40) 
young, 276, 280, (289) 
Drinking, 213 
“Drive commensalism,” 193 
Drive, unitary, 196 
Drug, 197 
Dualism (activity of spinal cord), 119 
“Duet,” 224 
Dummy, 248, 249 
Dummy (conspecific) 
face, 160 
motionless, 179, 181 
reflection, 160, 175 
silhouette, 160, 161, (161), 175 
stuffed cat, 160 (161), (176), 177, (178) 
179, 198, 239 
stuffed lynx, 179 
teddy bear, 160, 175, 249 
Dummy (prey), 68, 74, 75, 119 
ball of paper, 66, 89, 137 
cottonwool, 50 
dust cloth, 66 
food dish, 74 
“fur sausage,” 68, 69, (70), 71 
furless body, 69 
plastic sponge, 74, 75 
rabbit's foot, 66 
stuffed animal, 75 
toy mouse, 65, 66, (66), 67 
Duty, paternal sense of, 288 


’ 


Ear, 6, 59, 157, 170, 174 
back of, 170, 195, 281 
“biting position,” 181 
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flattening, 77, 158, 181, 190, 195, 198, 
224, 238, 239 
“fluttering,” 196 
laying back, 236, 245 
position, 157, 173, (173), 183, 193, 195, 
196 
spot, 170, 281 
Eating, 29, 30, 31, 32, 36, 39, 45, 57 et seq., 
64, 68, 69, 71, 73, 81, 82, 84, 88, 89, 93 
98, 100, 101, 102, 105, 118, 128 et seq., 
135, 136, 137, 138, 139, 140, 151, 213, 
220, 235, (237), 244, 286, 289 
cutting open, 50, 55, 59, 61, 69 
“fast,” 136 
starting point, (22), (40), 50, 55, 56, 64, 
68 et seq., (70), 84, 85 
“Eating center” (brain), 100 
Eating mood, 128 
Eating place, 52 
Eating young, 230, 289 
Ecological situation, xiv, 3, 62, 153, 227, 230 
“Education” (of young), 273, 286 
Efferent copy, 141 
Egg, 68 
Ejaculation, 263 
“Elbow-biting,” 174, (175) 
Electrostimulation (brain), 72, 74, 91, 98, 
99, 101, 108, 109, (109), 135, 141, 196, 
197, 198, 199 
locus, 100, 136, 196, 197, 198 
parameter, 100, 198 
technique, 196, 198 
Element (of behavior), 4, 82, 100, 133, 138, 
189, 190, 193, 198, 206, 214, 236, 264 
Elevated place, 164, 167, 191, 193, 255 
Elicitation, 67, 73, 81, 102, 105, 133, 137, 
141, 162, 163, 196, 198, 239, 260, 264, 
275, 279, 296 
first, 90, 99, 101, 131, 132 
Eliciting effect, 139 
Eliciting situation, 182, 261 
“Emancipation” (of instinct movement), 
291 et seq. 
Encirclement, 144, 145 
Encounter, 157 et seq., 164 et seq., (167), 
(171), (172), 184, (185), (186), (187), 
191, 215, 219, 220, 221, 222, 235, 236, 
237, 239,257, 285 
in familiar surroundings, 164 et seq. 
friendly, 168, 256 
neutral, 168 
outcome of, 159 
Endocrine system, 89 
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Enemy, 74, 162, 177, 181, 284, 285, 286, 296 


Environment, 3, 4, 86, 92, 232, 250 
dependency on, 92 
Environmental influence, 265 
Escape, 28, 106, 168, 191, 196, 198, 256 
Escape mood (propensity), 145, 191, 192, 
196, 197, 198, 284 
accumulated, 193, 194 
Escape movement, 52 
Escape route, 197 
Escape zone, 198 
Escaping, 17, 18,22, 30, 65,77,90, 126, 144, 
145, 150, 189, 193, 194, 220, 234, 251, 
255, 257,271, 281, 284 
Estrogen, 182, 254 
Estradiol, 98, 263 
Estrus, 89, 244 et seq., 265, 268 
development of, 247 
“false,” 288 
Evasive action, 31, 216, 222 
Evolution, 35, 51, 52, 210, 293, 297 
Excitability, 86, 119 
Excitation, 95, 104, 141, 279, 286 
action-specific, see Action-specific energy 
additional, (see also Stimulus, additional), 
90, 91, 92, 95, 106 
central nervous, 72 
degree (level) of, 90, 96, 138, 239 
Production of, 122 
subsidence of, 279 
surplus, 134 
Excursion (from nest), 280, 281, 285 
Exhaustion 
muscular, 277, 279 
physical, 276 
of propensity, 120, 131, 133, 139, 275 et 
seq. 
Exhaustion process, central nervous, 278, 
279 
Expectation, 16, 18, 140, 249, 277 
Experience, 20, 34, 64, 66, 67, 68, 89, 134, 
192, 193, 240, 263, 265 
of movement, 107, 140 
of prey, 64, 74, 75, 91, 95, 96, 97, 101, 
102, 105, 107, 109, 115, 134, 160 
Experiment, xiv, xv, 5, 71, 86,95 et seq., 
101 et seq., 184, 188, 232, 236, 239, 
257, 263, 276 et seq. 
deprivation, 94 
dummy, 65 et seq., 157, 160, 174 et seq., 
181 
electrostimulation, 74, 75, 99, 100, 101, 
105, 109, 128 


327 


“Kaspar Hauser,” 94 

labyrinth, 99 
Experimental animal, xiv 
Experimental awareness, 140 
Experimenting, 139, 140 
Expression, 18, 196, 236 
Expressive range, xiv 
Exuberance, 119, 122, 138 
Eye opening, 217, 232, 274 


Facial expression, (184), 194, (194), 195 
Facial mime, 59 
Familiarity, 237 
Family sphere, 241 
Fatigue, see Exhaustion 
Fear, 85, 86, 104, 285, 286 
of enemy, 162 
of prey, 27, 96, 120, 123, 131, 138 
Feather-grasping, 49, 54 
“Feeding drive,” 98 
Feeding habit, 79 
Feinting, (165), 183, 184, 186, 189, 236 
“Fellow cat,” 65, 162, 241 
Fight, 27, 29, 76, 168, 191, 219, 223, 225, 
228, 229, 235, 238, 239, 256, 257, 279, 
285, 290 
Fighting, 198, 243, 279, 297 
conspecific, 32, 34, 86, 163, 168, 179, 182, 
189, 210, 211, 213, (213), 214, (214), 
217, 224, 225, 226, 236, 237, 238, 
239, 242 
dummy, 162 
enemy, 32 
within family, 233 
prey, 8, 96, 122, 128 
ritual(ized), 175, 182, 189, 210, 214, 235 
rival, 168, 182, 190, 198, 225, 242 
territorial, see entries beginning with 
“Territorial” 
tomcat, 170 et seq., 184 et seq., 189, 224, 
225, 235 
Fighting action, 135 
Fighting behavior, 133, 182, 197, 200 et 
seq., 296 
Fighting capacity, 179 
Fighting movement, 196 
Fighting play, 211, 213 
Fighting propensity, 179, 181, 196, 239, 249 
Fighting strength, 228 
Fishing, see “Angling” 
Fixed action pattern, 73, 81, 90, 100, 140 
Flank check, 158, (161) 
Fleeing, see Escaping 
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Flehming, 157, 259, (259), 260 
Flight, see Escape 
Flirting behavior, 241 
Flirting chase, 247, 252, (252), 258 
Folliculin, 89, 98 
Following (mother), 281, (283) 
Food, 104, 128, 138, 234, 241, 287 
raw meat, 100 
solid, 66, 100, 104 
source of, 133 
Food acquisition, 100, 132, 133, 138 
Food intake, 64, 68, 73 
Food requirements, 98, 140 
Food storing, 132, 133 
Forelimb, 32 
Foresight, 145 
Free will, 239 
Friction movement, 254 
Friendship, 229, 242, 297 
Function, 297 
ability to, 94 
change of, 215 
Functional balance, 297 
Functional circuit (context), 83, 119, 134, 
139, 140, 296, 297 
Functional system, 134, 142 
peristostable, 94 
“Fur sausage,” see Dummy (prey) 


Galloping, 14, (14), (16), 17, 24, 86, 126, 
148, 177, 194 

Game reserve, 78, 79, 153 

management of, 153 

Gaze, 167, 168, (173) 

Gene flow, 228, 230 

Gene pool, 230, 231 

Genome, 4 

Gestalt psychology, 4 

“Gesture of defiance,” 223 

Giving up (fight), 174 

Giving up (prey to young), 86, 104 

Gnawing, 60 

Goal, 137, 141, 142, 297 

Grasping, (9), 17, 18, 20, (20), 21, 22, 24, 
26, 32, 38, 51, 54, 59, 64, 68, 77, 81, 83, 
84, 85, 89, 90, 91, 93, 99, 111, 113, 114, 
118, 119, 121, 122, 125, (127), 130, 
135, 142, 143, 144, 147, 181, 251, 271, 
274, 276, 291, 292 

Greeting, 162, 163, 181, 241, (248), 256 

Gripping organ, 297 

Grooming (movement), 39, 98, 224 

Groping, 81, 120 
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Groping movement, 146 
Growling, 81, 82, 83, 84, 85, 104, 173, 181, 
184, 193, 224, 238, 285 
(mating), 258 


Hairs, direction of, 71, 72 
“Harmfulness” (cat), 78 et seq. 
Hatred (between cats), 175, 220 
Head 
drawing in, 77, 190 
lowering (threat), 200, (205), 206, 210, 
215 
raising, 214, 215 
shaking, 47, 51 
turning, 72, 185, 200, 210, 213 
“Head darting,” 206 
Head tilt (chewing), 59, 60 
Head wave (threat), (202), 206, 215 
Heat, see Estrus 
Hierarchy 
of fighting actions, 239 
of goals, 135 
of moods, see Mood 
social, see Ranking order 
Hind paw scraping, 223 
Hind paw wiping, (207), 223 
Hissing, 85, 164, (165), 166, 184, 190, 191, 
198, (205), 210, 224, 236, 238, 285, 
287, 290 
Hitting, see Striking 
Home, 103, 181, 217, 218, 219, 220, 224 
Home range, 217, 218, 219, 220, 224, 225 
Homology, 34, 51, 71, 132 
Hormonal balance, 88, 98 
Hormonal control (of behavior), 89, 247, 
248 
Hormonal dose, 263, 265 
Hormonal factor, 88 
Hormonal influence, 98 
Hormonal production, 264 
“Hormonal threshold,” 264 
Hormonal treatment, 265 
Hormone, sexual, 89, 98, 261, 263, 265 
Horn, 110, 151 
Hunger, 100, 101, 102, 120, 128 et seq., 136 
234 
satisfaction of, 100, 101 
Hunger period, 128, 130 
Hunger test, 134, 136, 139 
Hunting, 92, 93, 105, 136, 137, 182, 217, 
220, 221, 229, 281 
communal, 144, 145 
Hunting activity, 86 
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Hunting ground, 217, 219, 220 
Hunting method, 78, 79, 80, 142 et seq., 280 
Hunting mood (propensity), 78 
accumulated, 193 
Hyena posture, (171), 188 
Hypothalamus, 72, 98, 99, 132, 141, 197, 
263, 264 


“Idling” (instinct), 37 
Ignoring, 157, 236 
Immaturity, 91 
Immissio penis, 254, 260, 263, 264, 271, 
(271), 293 
Imprinting, 97, 162, 163 
motoric, 95, 97 
sexual, 241, (247), 263, 265, 269 
toward enemy, 162 
toward human, 241, 265, (266) 
toward prey, 104 
Imprinting process, 163, 272, 285, 286 
Impulse 
motoric, 72 
sensory, 72 
Inbreeding, 228 
Incisor, see Tooth 
Incompatibility, 224 
“Induction,” 244 
Inheritance (of behavior pattern), 102 
“Inhibited play,” 96, 120, (121), 122, 123, 
124, (124), 125, 129, 131, (131) 
Inhibition, 91, 96, 98, 103, 120, 122, 131, 
132, 134, 167, 168, 179, 181, 185, 186, 
190, 196, 213, 214, 285, 291 
female-biting, 215 
social, 30, 86 
Innate = peristostable, see Characteristic 
“Innate schoolmaster,” 97, 115 
Innervation, antagonistic, 188, 291 
Insecurity, 104 
Instinct, 37, 140 
(hierarchical) system of, 135 
system, 120, 134 
transformation of, 140, 141 
Instinctive act(ion), 38, 119, 142, 181, 239, 
273, 274, 277, 278, 279, 292 
Instinct(ive) movement, 37, 38, 62, 68, 73, 
82,91, 100, 101, 103, 106, 122, 133, 
134, 135, 137, 138, 139, 140, 141, 142, 
182, 214, 221, 240, 292, 296, 297 
chain of, 119, 135, 137, 138, 236, 239 
Instinktleerlauf, 36 
Intensity, 51, 91, 96, 106, 108, 120, 122, 135, 
170, 179, 180, 181, 195, 197, 236, 239, 


329 


256, 279, 286, 291 
difference in, 258 
of instinctive movement, 91 
lead in, 49 
level of, 91, 197, 286 
range of, 81 
stage (of fighting), 239 
weakness of, 91 
Intention movement, 16, 45, 49, 91, 120, 
123, 125, (127), 136, 145, 190, 210, 
276, 278 
“Intention start,” 275, 276 
Interbrain, 196 
Interlocking (taxis/instinct), 91 
Intervertebral space, 33, 152 
Intimidating posture, 179, 181 
Intimidation, 75, 86, 120, 221, 223 
Intromission (of penis), see Immissio penis 
Investigation 
of conspecific, 160 et seq., (165), 237 
of feces, 80 
of object, 72 
of room, 139, 157, 164, 177, 184, 190, 
220, 250 
of stomach contents, 79 
IRM/IRME, see Releasing mechanism 


Jacobson’s organ, 259 
“Jaw clapping,” 297 
Jostling, 214 
Jujitsu trick, 177 
Jumping, 14, (15), (21), 122, 131, 147, 149, 
174, 177, 191, 245, 258, 271 
in the air, 126, 216 
Jumping at prey, see Pouncing | 
Juvenile habit, 242, 243 | 
“Juvenility” (of behavior), 238 | 


"Keenness” (for particular prey), 76, 86 
Kick (offensive), 210 
Kicking, 27, 125, 181 
“Killer,” 100, 102, 103, 107, 131 
Killing, 24, 25, (25), 29, 31, 32, (40), 52, 59, 
81, 82, 83, 85, 88, 90, 91, 92, 93, 94, 95, 
96, 100, 101, 102, 103, 104, 105, 106, 
107, 108, 110, (116), 118, 120, 122, 
123, 124, 125, 126, 128, 130, 131, 132, 
133, 134, 135, 136, 137, 138, 139, 140, 
175, 193, 249, 286, 289, 292, (292) 
first, 92, 100, 132, 138, 139 
refraining from, 88 
Killing method, 21, 22, 23, 26, 34, 35, 114, 
144, 152, 153 
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Killing mood (urge), 99, 128, 133 

Killing prey, 18, 34, 35, 67, 97, 98, 99, 106, 
(113), 131, 137, 142, 146, (151), 152, 
153 

Killing young, 230 

Kinship selection, 230 

Kiss, 297 

“Kneading,” 255, (268) 


Labyrinth, function of, 52 
Lactation, 88 
Lapping (milk), 98 
Latency, 135, 196, 276 
Laying down (prey), 30, 31, 39, 44, 82, 84, 
85, 121, 128 
Leading young, 151, 224, 281 
Learning, 73, 74, 92, 94, 95, 104, 105, 107, 
110, 115, 118, 132, 134, 137, 139, 140, 
153, 162, 193, 240, 263, 268, 269, 285, 
286 
influence of, 134, 265 
by observation, 105 
result of, 249 
Learning preference, 115 
Learning process, 115 
Leerlauf, 36, 37 
Lesion (brain), 98, 132, 262, 263 
Licking, 224, 233, 241, 243, 275, 276, 278 
flank, (40), 44, 275 
lips, 60 
nose, 60, 275 
paw, 120, 244, 275 
penis, 248, (249) 
prey, 60 
Life expectation, 227 
Littermate, see Sibling 
Location (of prey), 72 
“Looking around,” 30, 164 et seq., (166), 
190, 191, 214, 219, 236, (237), 252, 
254, 255, 256 
Lordosis, 254, 293 
“Love song,” 173 
Lying in wait, 16, 17, 38, 64, 81, 82, 83, 89, 
135, 136, 137, 141 


Mammal, see Species Index, 317 
as prey, 18 et seq. 
solitary, 258 
Mammalian development, 119 
Mammalian territory, 217 
Manipulating, 138, 139, 140 
Marking (see also Territorial marking) 
with feces, 223 
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with urine, 221 et seq. 
vocal, 223 et seq. 
Marking spot, 222 
Mating, 86, 155, 226, 242, 243, 248, 249, 
252, (253), 255, 257, 258, 260, 263, 
265, (266), 268, (271), 287, 288, 291, 
293, 296 
prelude to, 168, 254, 255 
Mating ability, 249, 265 
Mating frequency, 249, 265 
Mating initiative, 168, 255 
Mating performance, 262 
Mating period (season), 224, 225, 242, 243 
256 
Mating posture, 245, 247, 251, 254, 255, 
(261), (262), 263, (268) 
Mating propensity, 255 
Mating stimulus, 260, 289 
Maturation, 89, 90, 92, 93, 103, 106, 264 
stage of, 263 
Maturation process, 94, 100 
endogenous, 92, 263 
Meaning, change of, 215 
“Meat-eater,” 102 
Meeting place, 224 
Memory, 162 
for places, 75 
Methamphetamine, 197 
Mewing, 85, 173, 252 
Midbrain, 98, 141, 196 
Migration, 258 
“Milk tread,” 81 
Mixed form (of behaviors) (see also 
Superimposition), 124, 195 
Mob, 238 
Mobility (hindpaws), 297 
Mock fighting, 224 
Mock pursuit, 188 
Mood, 101, 135, 159, 195, 237, 279, 296 
change of, 89, 196 
exhaustion of, see Exhaustion, of pro- 
pensity 
phase of, 257 
playful, 292, 296 
relative hierarchy of, 135, 136, 153, 196, 
265, 297 
state of, 124, 236 
superimposition of (see also Super- 
imposition), 77 
Motivational state, see Propensity 
Motor coordination, 51, 180, 182, 297 
Motor pattern, 62, 73, 81, 103, 106, 120, 
134, 141, 142, 173, 240, 296, 297 
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innate, 94 
Motor system, 135 
Motoric ability, 138 
Motoric excess, 119 
Motoric template, 100, 141 
Mounting, (254), 255, (261), 264, (268) 
"Mouse-catching age” (kittens), 107 
Mouse track, 68 
Mouth opening, 72 
Mouth-to-mouth feeding (primates), 297 
Movement, 64, 65 
combination of, 27, 138 
direction of, 65 
effect of, 140 
playful, 83 
voluntary, 138, 140 
Movement control 
of bite, 18 et seq., 108 et seq. 
central nervous, 141 
exteroceptive, 141 
optomotoric, 213 
proprioceptive, 141 


Naming (of instinct movements), 297 
Nape bite, see Bite 
Nape grip, 30, 39, 83, 84, 94, 107, (253), 
255, (266), (268), 271, (271), 272, 289, 
291 
Natural selection, 32, 297 
advantage in, 31, 136, 230 
pressure from, 3, 297 
significance in, 230 
Neck 
breaking, 52 
drawing in, 236 
side of, 210, 212, 213 
Neck indentation, 106, 107, 110 
Neck musculature, 27, 110, 143 
“Neck-shape taxis,” 110, 115, 137, 139 
“Neck-snapping,” 211, 213, 214, 215 
ritualized, 213 
Neighbor, 220 
Nest, 105, 132, 232, 233, 273, 276 et seq., 
285, 287, 288, 290, 291, 292 
changing, 274, 279 
finding by kittens, 273, 274 
Nest area, 274 
Nest hygiene, 280 
Nest pattern (young), (274) 
Nest scent, 274 
Nest-building behavior, 264 
“Neurosis,” 129 
News, circulation of, 223 
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Nocturnal habit, 257 
Nomad (lion), 146, 227 et seq. 
“Nonkiller,” 99, 103, 109, 132 
Norm 

ideal, 3 

statistical, 3 
Nose 

prodding, 210 

“turning up,” 259 
Nose ceremony, 164, 237 
Nose check, (121), 158, (161), (167), 241 
Nose greeting, 168 
Nut, 68 


Object 
adequate, 38, 137 
inadequate, 38 
inanimate, 120, 125 
prey, 162 
supernormal, 137 
Offensive behavior, see Attacking behavior 
Ontogenesis/Ontogeny, xiii, 4, 92, 103, 106 
Orgasm, 255, 258, 271, 293 
Organization (of behavior), 105, 136, 141, 
262, 265 
Orientation, 106, 147, 269 
accuracy of, 91, 115 
broadside, 244 
development of, 110 
for eating, 71 
of gaping, 106 
guide to, 71 
of (killing) bite, 20, 21, 33, 91, 94, 106 et 
seq., 134, 215, 291, 292 
learned, 33, 137 
loss of, 69, 263 
to nape, 20, 107, 110, 115 
optical, 20, 69 
optomotoric, 212 
to partner, 245, 247, 262, 269, (271), 272 
postural, 52 
spatial, 52 
Orienting mechanism, 106 
Orienting reaction, 33 
Outflanking maneuver, 139 
Ovariectomy, 263 
“Overflow” activity, 36, 37, 119 
“Overflow play,” 37, 120, 122, 123, 124, 
129, 130, 134 
Overpowering (prey), 18, 35 


Pack hunter, 34, 143 
Pair, 243, 258 
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Pair bonding, 243, 257 

Pariah, 224, 235, (235), 236, (237), 238 

“Parking” (young), 279, 281 

Partner 

choice of, 226, 269 
human, 241, 244 
sexual, 241, 244, 245, 288, 297 

Passive bearing (young), 30, 291, 293 

Paternity, 257 

Pathway network, 217, 219 

Pawblow, 27, 28, 77, 118, 120, 121, 125, 
126, 158, 183, 185, 189, 191, 193, 197, 
198, 233, 235, 236, 238, 239, 245, 251 

Paw prod, 206, (208), 210 

Pecking order, 225, 233 

“Perfuming,” 247 

Period/ Periodicity 

F (estrus), 244, 251, 256 
ô , 247 et seq. 

Peristostability, 94, 106 

Pheromone, species-specific, 272 

Phylogenesis/ Phylogeny, 4, 103 

Picking up (to carry) 

prey, 30, 39, (40), 68, 69, (70), 89, 135, 
137 
young, (275) 

Piloerection, 82, 170, 174, 183, 190, 193, 
194, 198, 200, 236, 238 

Plaudern, see “Chatting” 

Play, 16, 29, 37, 54, 67, 74, 81, 82, 83, 85, 
86, 95, 107, 118 et seq., 134, 137, 140, 
149, 167, 238, 239, 240, 248, 256, 281, 
285, 293, 296, 297 

forms of, 120, 123, 124, 130 

intensity of, 120 

invitation to, 181 

of kittens, 15, 81, 101, 138, 139 

with prey, 39, 57, 82, 83, 84, 85, 89, 96, 
103, 118 et seq., 128, 130 

of relief, (22), (29), (40), 122, 124, 130 

Play “drive,” 119 

Play situation, 140 

Play theory, 118, 119 

Playful movement, 83, 119 

Playing “chase,” 72, 120, 121, 122, (122), 
247 


Playmate, 66 

Plaything, 50, 120, 121, 138, 139, 247, 248 
Plexiglas spectacles, 89 

Plucking, (22), (40), 44 et seq., 60, 119 
Plucking intensity; 45, 49, 50 

Plucking rhythm, 47, 48 

Population, 3, 26, 78, 79, 80, 142, 153, 219, 
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220, 223, 224, 227, 229, 230, 231, 236 
Population density, 218, 238 
Pouncing, 6, 7, 8, (8), 9, (9), (10), 13, 14, 
15, 16, 17, 18, (20), 22, (30), 38, 65, 81, 
82, 83, 119, 136, 141, 143, 149, 150 
Precociousness, 263, 280 
Predatory behavior, 105, 131, 132, 133, 135, 
138, 162 
Preference 
for killing method, 118 
for nape bite, 118 
for Q partner, 272 
for & partner, 257, 258 
for place, 219, 220, 234, 255 
for prey size, 80 
for prey species, 76, 79, 104, 153 
Pregnancy, 268, 287 
Prerogative, 238 
“Presenting,” 86, (247), 255, 256, (256), 
(266) 
Preservation of species, 31 
Prey (general), 6 et seq., (16), 18 et seq., 36, 
38, 39 et seq., 64, 66, 74, 98, 103, 104, 
109, 120, 131, 132, 133, 142, 143, 153, 
162, 167, 168, 230, 292, 294 
acquisition of, 198 
dangerous, 122, 137, 146, 229, 286 
dead, 39 et seq., 66, 88, 89, 96, 100, 105, 
119, 122, 123, 124, 128, 132, 138 
disliked, 120 
familiar, 137 
harmless, 131, 137, 286 
imaginary, 12, 15, 39, 177 
interest in, 29, 88 
large, 25, 33, 39, 51, 55, 57, 92, 95, 122, 
125, 229, 286 
live, 50, 66, 81, 82, 88, 89, 91, 92, 93, 96, 
105, 119, 123, 124, 128, 130, 131, 138, 
286, 292 
long-necked, 19 
mobile, 18, 52, 125, 130 
motionless, 32, 50, 74, 105 
partly eaten, 45 
resistant, 26, 32, 74, 125, 147, 198 
short-necked, 18 
small, 16, 30, 39, 50, 63, 93, 111, 136 
138, 146, 286 
tethered, 148 
unfamiliar, 30, 125, (new) 137, 138 
Prey animal, 11, 14, 17, 18, 25, 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35, 50, 52, 60, 62, 
63, 66, 67, 69, 71, 72, 74, 76, 81, 82, 83, 
86, 88, 89, 90, 91, 93, 95, 99, 101, 102, 
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103, 104, 105, 106, 107, 110, 114, 118, 
120, 131, 132, 133, 137, 138, 139, 141, 
143, 144, 147, 148, 160, 162, 181, 193, 
198, 287, 292 
Prey animal ecology, 153 
Prey-catching, 5, 12, (13), 15, 26, 64, 72, 74, 
76, 77, 81 et seq., (109), 128 et seq., 
134, 137, 142, 148, 181, 182 
Prey-catching action/activity, 36, 37, 38, 52, 
64, 81 et seq., 128 et seq., 134 et seq., 
198, 220, 286, 296 
Prey-catching attempt, 88, 92 
Prey-catching mood (urge), 123, 128, 130, 
131, 135, 167 
Prey-catching movement, 23, 38, 65, 81, 91, 
122 
Prey-catching play, 6, 12, (13), 15, 23, (23), 
24, 67, 83, 91, 137 
Prey-catching propensity, 37, 110, 120, 123, 
134 
Prey “schema,” 64, 193 
Prey size, 30, 80, 115, 153 
Prey species, 26, 74, 101, 104, 125, 132, 153 
Pride, 168 
Pride (lion), 227 et seq. 
Primitivism, 62 
Probability of error, 140 
“Programing” (of behavior), 135 
Promiscuity, 257 
Propensity, 242, 243, 288 
activation of (hormonal), 264 
autonomous, 100 
balance of, 88 
central nervous state of, 73, 124 
endogenous, 100, 136 
“excess” of, 136 
fluctuation of, 153 
individual (single), 101, 119, 265 
innate, 94 
specific, 37, 196, 221 
state of, 124, 193 
strength of, 75, 91 
weakness of, 91, 95 
Propensity component, 100 
Propensity mechanism, atrophic, 100 
Propensity residue, 242 
Propensity system, 92, 196 
Proprioceptor, 33, 34, 97, 141 
Psychohydraulic model, 37 
Puberty, 225, 265 
Pulling upward, 44, 48, 50, (53), 54, 60 
“Pumping out” (of instinct), 279 
Pupil, 170, (173), 183, 190, 193 
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Purring, 225, 255, 256, 258, 293, 296 
Pursuit, 28, 142, 220, 224, 251 


Rage, 196 
Range (from nest), 280 
Rank(ing), 86, 90, 107, 120, 217 et seq., 
223, 257 
gradation of, 234 
Ranking order (social hierarchy), 85, 86, 96, 
107, 220, 232 et seq., 256 
absolute, 225, 226, 238 
relative, 220, 226, 238 
Ranking relationship, 233, 234, 235, 256 
Rape, 248, (250), (251), (262) 
Rape situation, 260 
“Rat-killing instinct,” 102, 103 
“Rat-loving instinct,” 103 
Reaction, 36, 37, 82, 107, 108, 198, 236, 242, 
276 | 
conditional (conditioned), 101, 102, 277, 
278, 279 
to redirection object, 38 
to substitute object, 36, 37, 38 
Reaction time, 193, 278 | 
Reactivity, 119 
Readiness, 34, 100, 182 | 
to attack, 215 | 
to catch prey, 89, 93, 97, 98, 182 | 
for defense, 168, 177, 181, 185, 191, 195, | 
197, 257 
for escape, 191 
for fighting, 179, 182, 249 
to function, 73, 94 
to kill, 92, 93, 97, 98 
for mating, 248, 249, 251, 263 
to react, 278 
Reafference, 263 
Rearing of young, 232, 263, 269, 273 et seq., 
296 
in isolation, 74, 89, 101, 102, 103, 104, 
105, 162, 265, 285 
by mother, 88, 91, 101, 102, 103, 104, 233 
with prey companion, 102, 103, 105 
“Rear light,” 281, (284) 
Recognition 
of conspecific, 160 
of human, 241 
of sexual partner, 163 
Recoiling, 77,120 
Record-keeping (method), xv 
“Redirection activity,” 38 
Reflex, 72, 73 
Reflex, “classic,” 214 
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Regression, 62 
Regurgitating, 57 
Releaser, 170, 214 
Releasing mechanism, 64, 94, 106, 107, 162, 
163, 190, 191, 241, 277 
acoustic, 64 
Reproduction, 226, 227, 231 
chance of, 231 
success in, 227 
Reproductive behavior, 89 
Reproductive period, season, 217, 228, 258 
Reserve, 296 
Resistance, 133, 235, 251, 254, 256, 264, 288 
to enemy, 32 
in fighting, 133, 183, 214 
by prey, 18, 27, 28, 74, 76, 91, 95, 96, 125 
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198 
Resolution, 236 
“Respect,” 179 


Respiratory paralysis, 52 
Resting place, 220, 233, 234, 238 
“Restrained play,” see “Inhibited play” 
“Retardation,” 124 
Retreat, 8, 189, 294, 296 
Retreat component, 215 
Retreating, 28, 65, 77, 164, 191, 235, 285 
Retrieving (young), 89, 275 et seq. 
Rhythmicity, endogenous, 130, 135, 221 
Ritualization, 39, 187, 189, 190, 214 
Rival, 188, 197, 256, 257 
Rivalry, 160 
Rodent control, 79 
Rolling (estrus), 244, 245, (245), 231, 252 
254, 255, 256, 260, 263 
Rolling (prey), 146 
“Rooting,” 65, 280 
Routine, daily, 219, 250 
Rubbing, 259, 260, 263, 265 
breast, 260 
cheek, 260 
chin, 260 
flank, 241, 242, 244, 245, (266) 
head, 129, 221, 241, (242), 244, 247, 
(248), 251 
“Run-away bite,” 27 
Running away, see Escaping 


’ 


Satiety, 44, 130, 136, 137 
Satisfaction 

of instinct, 137 

sexual, 268 
Scent, 67, 68, 133, 274, 288 
Scent check, 164, 237 
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Scopolamine, 97 
Scratching (hind paws), 174, 183 
Scratching post, 221 
Screaming, 174, 181 
Searching pendulum, 273 
Security, 230, 293 
Seizing, see Grasping 
Selection, see Natural selection 
Self-confidence, 107, 158, 164, 220 
Self-preservation, 31, 198 
Self-protection, 34, 183 
“Self-protective movement,” 259 
Sensitive period, 92, 93, 95, 97, 286 
Sensory capacity, 71 
Sensory input, 37 
Sexual attraction, 222 
Sexual behavior, 68, 243, 244 et seq., 288, 
294, 297 
Sexual cycle, 255, 258 
Sexual efficiency, 249 
Sexual hyperactivity, 248, 255 
Sexual maturity, 265 
Sexual play, 265, (266), 269 
Sexual propensity, 262 
Sexual scent, 260 
Sexual sphere, 241, 263 
Shaking 
to death, see “Death shake” 
head, 44, 47, 51 
object, 51, 52 
prey, 34, 51, 52, (53), 60 
self, 51 
Shaking off, 47, 48, 50, 51, 54 
Shyness, 247, 291 
Sibling, 86, 95, 101, 104, 107, 138, 163, 233, 
242 
Sign stimulus 64, 73, 76, 102, 179, 260, 261 
Signal, 245, 281, (284), 293 
Sinus hair, 71, 72 
Situation, dependency on, 62, 174, 210, 293 
Size ratio (predator/prey), 118 
Skull, 26, 33, 55, 111, 114, 152 
Slow motion, 143, 166, 173, 177, 181 
Smell 
sense of, 68, 73, 217 
source of, 260 
Snapping, 143, 210, 214 
Sneezing, 51 
Sniffing, 65, 67, 82, 83, 84, 102, 129, 160, 
161, 162, 164, 221, 247, 275, 278 
anal region (see also Anal check), 157 
flank (see also Flank check), 157 
ground, 39, 174, 181 
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nape, 157, 158 
nose (see also Nose check), 85, 157, 160, 
161, 237 
Sociability, 242 
Social behavior, 155 
Social community, 227, 234 
Social context, 293, 296 
Social gathering, 224 
Social hierarchy, see Ranking order 
Social inferiority, 86, 96, 168, 225, 256, 297 
Social intercourse, 164, 224, 240, 241, 296 
Social need, 224, 241, 243 
Social position (rank), 86, 168, 225, 235, 
236, 238 
Social organization (structure), 218, 226, 
227 et seq., 235 
Social relationship, 155, 224, 236, 241, 242 
Social superiority, 86, 96, 167, 220, 225 
Solitary animal, 238 
Soliciting (copulation), 255, (264) 
Somersault, 8, 147 
Song, conspecific, 115 
Spinal cord, 27, 31, 35, 114 
Spine, 27, 114 
cervical, 111, 114 
Spitting, 83, 184, 193, 210, 220, 285 
Spitting out, (40), 44, 45, 54 
Spraying, (208), 221, 222, 223, 244, 247, 260 
Springing, see Jumping, Pouncing 
Sprint (cheetah), 143 
Stalking, 6, (8), 64, 81, 82, 83, 89, 135, 136, 
137, 167 
Stalking run, 6, (7), 11, 81, 82, 119, 215, 
296 
Statistics, 3, 4, 105, 233 
Stimulus/Stimulation (see also Sign stimu- 
lus), 36, 37, 64, 86, 103, 179, 276, 288 
additional, 92, 95, 96, 99, 100, 138 
attack-eliciting, 179 
“conditioned” choice of, 74 
eliciting, 37, 64 et seq., 107 
external, 36, 92, 103, 106, 181 
growth, 101 
guiding, 64, 106 
minimal, 37 
of movement, 104 
object, 38 
olfactory, 69, 71, 73 
optical, 69, 72 
tactile, 71, 73 
taste, 69, 71, 73 
unconditional, 277 
Stimulus effect, 88, 168 
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Stimulus-response (SR) principle, 37 
Stimulus situation, 89 
Stimulus strength, 72, 91, 135, 198 
Stimulus threshold, see Threshold of 
elicitation 
Stimulus value, 95, 135, 260 
Strangulation (see also Throttling), 32, 113 
Stress, 230 
Stress situation, 133 
Striding, 188 
Striking, 19, 28, 38, 84, 85, 123, 125, 126, 
(127), 137, 164, 181, 183, 184, 185, 
189, 193, (205), 210, 215, 220, 236, 
254, 258, 285, 290 
Stronghold, see Elevated place 
Subroutine technique, 142 
Substitute object, 36, 38, 119, 122, 123, 137, 
238, 268 
Success (hunting), 8, 34, 78, 136, 137 
lack of, 136 
Suck (kittens’ desire to), 290 
Sucking, 233, 289 
Suckling, 276, (289), 293 
Superimposition, (59), 170, 214 
defense/attack, 180, 181, 189 et seq., 
(211) 
phenomenon of, 135, 198 
Superimposition hypothesis, 197 
Surroundings 
familiar, 164 
indifference to, 250 
strange, 30, 102, 120, 155, 157, 250 
Survival, 93 
Survival value, 98 
Swallowing, 60, 173 
“Switch-off,” 137 
Symbolic act, 293 
Systematics (felid), 49, 315 et seq. 


Tail hook, 190, 193, 194, 200, (205), (207) 

Tail markings, 281, (284) 

Tail position, 6, 190, 200, 214, 241, 242, 
245, (247), 251, 255, 256, (261), 281, 
(283) 

"Taking a walk,” 30, 31, 39, (40) 

Taking offense, 168 

Tameness, 96, 223 

Tapping, 65, (66), 81, 104, 120, (121), 135 

Taste, 133 

Taxis (pl. Taxes), 38, 91, 94, 106, 107, 119, 
139, 263, 292 

“Teaching” (young), see “Education” 

Tearing action, 60, 61, (61), 62 
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Teat constancy, 232, 233 
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